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Many of the chemical terms in this book 
are so outdated you may not understand 
them. If you don't already have GRAND- 
DAD’S WONDERFUL BOOK OF CHEM- 
ISTRY, get one. It has a dictionary of over 
2900 definitions and synonyms of vague 
and old-fashioned terms for chemicals, 
plants, processes, etc. 
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It also details the 19th Century methods 
of home manufacturing of most chemicals 
and substances you will need, from simple, 
easy to get raw materials. — 

GRANDDAD’S WONDERFUL BOOK 
OF CHEMISTRY can be bought from 
Atlan Formularies and other dealers for 


$227.00 


INTRODUCTION 


Dick’s Encyclopedia of Practical Recipes 
and Processes was first published in 1872. 
it details methods for making everything 
from deadly poisons to high explosives, 
narcotics, shoe polish, all the most popular 
patent medicines of the day and ketchup. 

When that book was published, most of 
these who would misuse its information 
were in prisons or nuthouses. The rational, 
lawabiding person was trusted with no 
end of potentially dangerous materials. He 
was also trusted to teach his children the 
dangers of anything they were permitted 
to use, such as fireworks. His children 
were trusted, not only in playing with the 
fireworks safely, but they were also 
trusted not to cause damage to property 
or to other. children. 

There were very few injuries; less than 
kids got from falling out of their neighbor's 
apple trees. | 

Since the:governors trusted the people, 
the people accepted the responsibility 
imposed by that trust. In the same sense, 
the children accepted the responsibility 
imposed by their paren:s’ trust. 

As more people were born into our 
society who were mentally defective, or 
just naturally stupid and irresponsible, 


many wonderful things were made illegal. 
In 1934 firearm silencers were outlawed. 
As one of the noisiest children in Brooklyn, 
I didn’t miss silencers. At the same time, 
automatic weapons were also outlawed. I 
didn't. know about that. I took it for 
granted that as soon as I got bigger I 
would own a Tommygun. 

When I was seven I remember buying 
firecrackers for five cents for a packet of 
20. I liked to put them under tin cans. 
Often I would spend hours building 
elaborate fortifications for my toy soldiers 
just so I could blow them all up. 

I never suffered an injury worse than a 
flash-burn. I never knew anyone who had 
been seriously hurt. When anyone was 
damaged the tale was passed around and 
elaborated on but such stories just served 
to make the rest of us more careful. 

Later, in Chicago, I remember fire- 
crackers were made illegal. This shot the 
price up to 20c¢ for a packet of 20. The torch 
of Al Capone was passed down to 
teeny-bopper gangsters and there seemed 
to be more firecrackers sold illegally than 
had been sold when they were legal. 

Then there were injuries aplenty. Many 
people were hurt when packs of fire» 
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crackers were set off in crowded street- 
cars or elevators. Since firecrackers were 
illegal there was no instruction or parental 
guidance, Also, since the normal, open, use 
of firecrackers was out. of the question, 
their abnormal and destructive use was 
the rule of the day. 


Today, the average fire marshal is 
dedicated to removing all fireworks from 
our society. I agree with most of their 
arguments. Fireworks are unsafe when 
used only by those who have no respect for 
the law. 

But since the main harm is caused by 
the irresponsible and dimwitted m our 
society, then those elements must be 
suppressed, not the rational ones. I’m just 
selfish enough to want the moron or the 
psychotic to be confined if his freedom 
‘akes away mine. If he is not to be trusted 
with fireworks, guns, ete., then let him be 
put.in a nice place where attendants or 
guards can control the traffic in potentially 
dangerous things. 

Do we live in a nation-wide mental 
institution, where the police officer is 
supposed to function as a nuthouse 
attendant, seeing that none of us have 
anything sharp, lest a real sickie hurt 
someone? To Hell} with that! 

Alcoholics, improvident and violent 
drunks, spurred the adoption of Pro- 
hibition. This took away the freedom of 
the responsible social drinker and built a 
eriminal class which is still a fixture 
decades after Prohibition has ended. 

So enough of editorializing. When the 
Law comes to its senses, or is made 
ineffective by just too many boobs, you 
will be free to play with potentially 
dangerous materials to your heart's 
content. 

Even 


if you are responsible and 
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intelligent, knowledge of the materials and 
processes is necessary to avoid injuries. 
Such knowledge is now pretty much 
limited to professionals who use such 
technical methods and machinery that the 
Atos is effectively barred from their 
field. 

However, Granddad made just as good 
stuff with simple hand tools and such. So, 
since you have this book, you should be 
pretty safe. | 

You must realize that Granddad learned 
from the ground up and had a thorough 
understanding of his materials. You ought 
to look up each chemieal and study its 
specific hazards, flashpoint, ete., before 
pulverizing it or mixing it with other 
chemicals. 

Always wear goggles when working 
with any quantity of potentially explosive 
material. Even a small accident can blind 
you. If you are not blinded, particles of 
matter in the eyeballs can cause agony for 
months. Simple goggles prevent this. 

Leather gloves are useful, also, to 
prevent flash burns, which can be severe. 
The hand protectors described on page 48 
are required when working with materials 
like potassium chlorate or other explosive 
substances. 

When following these formulas it is 
suggested you make your own chemicals 
as shown in GRANDDAD'S WONDER- 
FUL BOOK OF CHEMISTRY, $22 from 
Atlan Formularies. 

Modern chemicals have a greater purity 
and so would probably be a lot more 
powerful than those described in this 
book. This could cause your fireworks to 
be far more powerful than you want or 
expect them to be, thus leading to a lack of 
control, which is a danger in itself. 

KURTSAXON MAY, 1975 
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The Scientific American Cyclopedia 1903 


Pyrotechny. — Asiersid Rocket. — Compo- 
aition for 1 lb.: Niter,& oz. flné charcoa}, ay 
oz.; No.2 charcoal, 4 oz.; sulphur, 2 oz.: meal 
powder, 134 02, 

Bursting Power. 


NSU Es, 5 bk ee Se Soc ee oe 3 
Meal powder .....ciscseneerae| Lb ] 5 
Grain powder F ..........5.- oo 1 = 
Charcoal........ eine eeeenae| — | — 1 


Chlorate Meal Powder’. 


Namie 23 cc cccdtihs ocean eos, 1 2 3 
Chlorate of potash...... oP) 16 | G0 
Charcoal, flme.........se0e0.--]| 3 a 9 
Sulphur ee oe ey pia ae mice ha watas aoe bo} 8 
To Re ese nt: Cordage. i tt Fireworks.— Antt- 


mony, 1 part; juniper resin, 1 part; niter, 2 
parts; sulphur, 16 parte. Mix and soak soft 
ropes with the composition, sl i, 
ommon and Sparkling Fires.—1. Meal pow- 

der, 4 parts; charcoal, } part. 

2. Meal powder, eerie niter, 8 parts; sui- 
Phur, 4 parts; charcoal, 4 parta. 
: 4. tear powder, 16 parts; very tine glass dust, 
a Parts. 

4. Meal powder, & parte; very finely powdered 
porcelain, 4 parts, These fires van be arranged 
very effectively as stare, suns, etc. For in- 


stance, Baume a circular disk of hard wood, 
6 in. in diameter and 1 in. thick. Nail to this 


5 spokes of wood at equal distances from one 
another, and 15 in. long. Nail also to the back 
of the central disk a atrip of wood about.2 feet 
long, 2 inches wide, and 34 inch thick. By 
means of this you can acrew. the whole piece con- 
agate ae your firing post. Oneach of the5 
spokes tie a case of brilliant fire, supported at 
its end, and connect the mouths of these with 
quick match. 

Red Chinese Fire.—1. Meal powder, 16 parta; 
niter, 16 parta; sulphur, 4 parts; charcoal 4 
parts; iron borings, 14 parta. ) 

2. Meal powder, 16 parta; sulphur, 8 parts; 
tharceal, é parts: iron sbi parts. 

3. Meal powder, & parts; niter, 16 parts; sul- 
pour, 3 parta; char¢cosl, 3 parts; lron borings, 

pa | 

4. Meal powder, 16 parts: oiter, 8 parta; aul- 
pcr, 4 parts; charcoal, 3 parte; lron borings, 


On Prsparsite Some Colored Firex (Bengal 
Agnes, Bed in Pyrotechty.—By Serius Kern 
ea etereburg!. —In preparing § colored 


formule given in many manuals ot pyrotechny, 


for fireworks by means of the weual 


itis often very necessary to kuuw the quick- 
neas Of burning of colored fires, as in some 
GASta, as decorations and lances, they must 
burn glowty; in other cases, aa wheels, aiarsa for 
rockets,and Homan candies, they must burn 
quicker. Working for some months with mu ny 
compositions of such kind, I prepared three 
tables of colored firea (red, green und violet), 
where every formula with a higher num- 
ber burns quicker than a fire with a lower 
number. For instance, No. 5 burns quicker 
than No. 6 and slower than No. 4. These tables 
will, I think, be of much assiatance in the pre- 
paration of flreworks. 


Green Colored Fires. 


Potassium Barium 
No. Chivrate, Nitrate. Sulphur. 
Per cent, Per cent, Per cent. 
Perera: BG 40 Z4 
Si. wae 45 ba 
3 ere | Bea pl, 
7 Ia Renae ae ral Sf 23 
| EE Page 18 60 ae 
Gir. ... Lb oe 22 
Ky ees 14 04 oe 
5.. . 13 Bo rs | 
| eee eee. 7 eat 
Mae eee ii 68 a1 
Tce cae 60 ah 
AD cea neae. OU 09°65 21 
1 ene ff. 70 FA | 
M4... .eu.,. OS "0-5 71 
rr | ral Z1 
Red Cilorea Fires. 
Potugsium S8trontinm Carbou 
No. Chlorate. Nitrate. Sulphur Powder. 
Per cent Percent. Perceot. Per cent. 
| ee 40 ag 18 3 
Be ceeas On 468 18 2 
oS a 21 51 2) 2 
eee bi] BE 2 2 
Lee ¢ Hy 40°5 1°S 
G.......18 al) 2i 1 
ithe eae 16 61 6 212 12 
eo 15 é3 Z1 1 
9 ......16 #4 Fv 1 
10,..,.+..19 5 23 1 
PE cs £4 22 } 
qe ea t2 1G GT 2s i 
1S 2... Al 67 2 22 as) 
14... . O25 48 ma O16 
1 eee ] 68°35 pr 0° 66 
Violet Colored Fires.— 
Potassium Caiclum Malachite 


No. Chiorate. Carbonate. powdered, Sulphur. 


Percent. Percent. Percent Per cant. 
Bos cctv le a 4 15 
Beri oes 5a 28 5 15 
ne i: ras T 15 
T Pere Bz 24 9 1b 
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Wet arabe 59% ie pat Ww Th 
aturpda=e. 2] 13 
Ae pak te x) 14 15 
5 51 18 16 1h 
Bela n SOe 16 18 1h 
tt re §1 is] 18 18 
MUS ere oa 51 18 a1. 4 

61 1 23 lh 
1g... ...6l 10 a4 15 
14,.....-51 5 26 1h 
16.......51 8 28 1h 


Colored Firea for Theaters.—We give below 
a table of the composition of the mixtures 
commanly employed for colored firea in tab- 
leaux, etc. These fires, however, should never 


be used within doors, as the gaseous producta 


of some of them areextremely pofgonous. The 
lime light lanterns and lenges of suite bly col- 
ored ginss have now been generally substituted 
for these fires, and give much better results. 


Se So Se eee : 


] - | 6&2 | _@ A 
Green | Ked | Yellow Blue, White 


Chicrate of : 
Bulpbur ,, OB) 17°72 
Charcoal. . 5°32 “a 
Nitrate of ba- | 

V VASE indies teas eo 


Btrortiv... .. 
N era of s0- 


it is lat necessary to mention that great 
Care is required in mixing these materials, and 
that each should be pulverized separately. 


Firesor Lights, Colured.—These fires serve to 
illuminate; hence intensity of light with as 
littlesmoke as possible isaimed at. Inthe pre- 
paration of such mixtures the ingredients, 
which should be perfectly dry, must be re- 
duced separately, by grinding in mortar 
or Otherwise to very fine powders, and then 
thoroughly but aetna mixed together on 
sheeta.of paper with the hands or by means of 
cardboard or horn spatulas. The mixtures are 
best packed in capsules or tubes about 1 in. in 
dinmeter und from 6 to 12 in, Jone, made of stiff 
writing paper. Greater rogue ty in burning 
wBgecUred by moistening the mixtures with a 
little. whisky and packing them firmly down 
in the cases by means of a wooden cylinder 
then drying. To facilitate ignition a small 
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uantity of a powder composed of mealed pow- 
Jer, 16 parts; niter. 2 parts; sulphur, 1 part, and 
charcoal, 1 part, loosely twisted in thin paper, 
is inserted in the top. The tubes are best tied 
to sticks fastened in the ground. 


White Lights.— 
CMC gc cass, wena wee ideo s 0 4 OZ 
BilpaLpgeyc es ose dragaes ee at anit OZ. 
Biack sulphide of antimony..... l oz 


Yellow Lighta.— 


1. Chlorate of potash... ........... 4 OZ 
. Sulphide of antimony,........... 2 O8&, 
Sulphur tpolenea SOT eet Te Oz, 
Oxalate of soda..... ............ l 02. 
2. Saltpeter............ Es ON ae 140 oz. 
Bil OW. ooevia scat ves geecles see. 450 OZ. 
Oxalate of Soda......--..05 -.+..0 OZ 
Lampblack..........-..c00.cssaeea 1) OF 

Green Lights.— 

1. Chlorate of baryta................ 2 OZ 
Nitrate of baryta...,... Pee ea tame 
Bil GAlty: foe? oe che Rae I on, 

#. Chiorate of potash.............,..20 oz. 
Nitrate of buryta... ............ 21 oz. 
SUMED ESS wk pce eae wie areca tenn chl Oz. 

Red Lighta,— 

Nitrate of strontia,.....,,, mo OZ. 
Chlorate of potagh....... Ae ie aoe 15 Oz. 
NUD): (1s care nero in ans Sai RINE OZ, 
Black sulphide of antimony. ... 4 oz. 
Mastic.......00. AY OR ta | Pa ai ae I OZ, 
Pink Lights,— 
Chlorate of potash............. 12 OZ 
BUD OQGEE oie pices aeba + sacccenen 5 oz. 
Milk g i | ee eu bae 4 Om, 
Lycopodium, ...........cscseees. 1 oz, 
Oxalate of strontia.............. 1 of 

Blue Lights.— 

Chiorate of potagh............... 2% on 
UIPHUG.... secnee vere ago | Sm. 
Ammonio-sulphate of copper... 1 oz. 


_ For colored fires, where the mixtures are 


ignited in shallow pans and maintained by ad- 


ditions of the powders, the Compositions are 
s0mMmewhat diferent, 
White Fire.- 
Niter Rae rer erate eaigrapale eta aattark ae OZ. 
Mealed FROWOOD. . ca pecuaueaen pepe 4 oF, 
Sulphur. . wien lS Om: 


FREE ERP RG GHEE Pee sei 


Yeliow Fire.— 


iter 2B se eee eh +t Fee E ae 0 wl Oz. 
Sulpbur......... oe oe Ptaersnet Beeute oF 
Nitrate of soda. .........-. neha 20 og. 
Lampblack,.... ccc. cceceseceeees a Et om 
Red Fire.— 
NMifer™. .:5...2:5 aenaa eo er Pete Oz. 
sulphur. 


ae ee 2 ee ee ee ' of. 
.2u 
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TampHipele: oy. s.igingacsepease-s 1 
Biue Fire. 

Niter . (PSE nea Oe ee ee ee ee ee ee ee ee 8 

POEL ee ee te roe hee 2 

Sulphate of COPPCEiisgcrseececee 4 
Green Fire.— 

INGGGE func) seat ay ROT Pee za 

Sulphur. ..., ei ateguie soe 

Nitrate of baryta.. eey at © ooo ye 

Lampblach .......cpencrsas Sete ! 
Bengal Fire,— 

RCL PIRI LIP. aarctite, 4 Pee ok cc donne eres 4 

Mealed powder... i eee eee 

ATTATIGNY .- canvecersncecnares a aM) 

Lampbleock......cccssenneneee oe; 16 


From the Western Druggtat : 
Red Fire. - 


Strontium NUGTALE. er eseeeeseeaes Ma 
Potassium chlorate... ....c.00--: 
Shellac, in voarae powder. 5 ene 1 
Mix 
Green Fire.— 
Bartum nitrate....... sree. . 
Potassium chlorate... eee | 
Shellac. Rite cukineterecs Sek ee eee 
Mix. 
Violet Fire.— 
Calcium CSrUQORSG: +ar- ate tae aa oe 
Malachite.. Ce oe ee i | inseeaneneaeee B 
Bulphur.......c.seeeeceese eee lah ae 
Potassium chlorate... neo anea O 
Mix. 
Purple Fire.— 
Copper ata Pree ety oer Ne 


puronitliakd bitrate............ -. 14 


Calom ee ee ee old 
Patereiur Chiorate....ssss- +e: At 
Shellac .. ER *P EP TROD ae ee a 


On account of the calomel, this must not be 


burned indoors, 
Yellow Chem 


Coihes haadoae 


Mix. | 
Blue Fire,— 
Copper ammonia mate Rivets 


do 
Potassium chlorate. .......2200.05 1 
Shel UBC. aweeaveed be Ste FESP PRE RE eB 1 
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Five-Pointed Star. 


Meal abe cikige Pe ee Seine ae ee a — 
PePoUrs.«. i a ee oT eee 3 Z 

grag | 12 fi 
sulehide ‘of antimony..... , AAS | 1 


t+ 


Spur Fire, for Flower Pots and Star Candles. 


Number, 
i eatable bDlack........... at 
Sulphu “ERG Peet ye me ade ae ' 
Realgar, or sulphide it ar-| 
SGM 2.0 dency ee oe wee 
PW DREC Soh te aleactne ote utee ene at 
Meal powder... Pen. rer 


Flower Pots, Composition for.—Niter, 18 
parts: sulphur, 8 parts; lampblack, 6 parte. 


‘Gerhe. 


I 


Number.......,.| 1] 2 3| 4| 5] 8) 7) 8 ofiojii|az 


Moat powder. . 
Bteel filings... 
Caat iron rings k 

Cha rcoal.. os teenie eee 
Coke 


Sate ne eS 


Niter 


Se Bn Ne re Pa 
lowers of zinc... .... ... ..... 1 oz. 
Gum arabic.............. 


All the materials Liged in fireworks must be 
fm thestate of fine powders and perfectly dry. 

funpowder.—The Gomponent parte of gun- 
powder are saltpeter, sulphur, and charcoal, 
used in the following proportions: 

1. English war powder.—Saltpeter, 15 parts: 
sulphur, 10 parts; charcoal, 15 parts. 

2 French war powder. —Saltpeter, 75 parta: 
auipbur, 125 parta; charcoal, 12°5 parta. 

. oh oa, french Mi ceagt powder.— sees 769 

parts; byt i ur, 96 parts: charcoal, 135 parts. 
4, Frene blasting powder. — Saltpeter, 62- 
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parts; sulpbur, 2 parts; charcoal, 18 parts. 

‘There are a number of variations o the above 
receipts, but the difference, which is purely a 
matter of opinion, consists principally in vary- 
ing a quantity of sulphur or charcoal ¢m- 
ployed, 


Inflamant. 
NABER |. aibx c=: ee 1 2 3 
ALCOR ea tlls swessrasue os l ey a 
Meal powder......-. sssse---- ee 16 | 
FW. OF. FB. graiti.-.-..-.0-2-: cease) | # B lz 


Lanees.—L Lances are small paper cases, two 
to four in, io diameter, filled with composition, 
and are used to mark the outlines of fiyures, 
They are attached endwise to light wooden 
frames or aticks of bambou and vonnected by 
etreamers or quick match, The following are 
some of the compositions used in these: 


White Yellow Red Bias Green 


Mesled powder. .... 
Nitrate of soda.... 
Lampblack......... 
Nitrate of atrontia. 
Sulphate of copper 
Nitrate of baryta.. ) 

2. Lances are used in making up devices, auch 
AS BAMeS, miottoes, wreaths, and soon, They 
consist of small cages, generally made abet 
fh. of an inch in diameter, that is, round a piece 


LUT DT en 
1! l poke | 


18) | soe 


of glassor brass rod or tube of that gize; tubes 


are alwaya best for these emall formers. ‘The 
casea are about 2 or 244 in. long, with one end 
pinched or turned in. Two rounds of thin 
emy or Gouble crown white paper, pasted, 
will give sufficient thickness and substance for 
the case. The cases, when dry, are to be filled 
with either of the compositions in the same 
asgolden rain: | : 
mpositions for Lances. White.—1. Niter, 
16 parts; sulphur, § parts; meal powder, 6 parts, 
A 2. ters 1 parts; sulphur, 4 parte; meal pow- 
Brita. 


3. Niter, 12 parts; sulphur, 4 parta; sulphide of 


ae Nite ae mete: wlphur, 14 parts ul 

. SILET, rts, ALWipHauUyr.  ) Ea, F eB 
or antimony, 33 parte; Pamiger: 1 Mart shellac, I 
part.. 

5+. Niter, 26 parts; sulphur, 24 parta: regulus 
of antimony, 45 parta; realgar, 6 parts; shellac, 
1 part. These for the most part.give a bluish 
white fame, and when employed in casea of the 
size mentioned above, burn slowly, and will 
last. ag long as this species of firework ig re- 
quired to last, 

' Yellow.—1L Chloride of potash, 72 parte; 
Lirias sods, 6 parts; stearine, 6 parte; sulphur, $ 
par 
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Number.......- 


Pin Wheeis. 


Sulphur.... .... 
Niter’.. 2... as. 
Meal powder.... 
sulphuret of 

Antimony.... 


1, 4 9 
Fee a 14 


Vegetable black}. 
Nitrate of lead./ 


Compositions for Pin Wheels, éte.— 
Common, Brilliant. Chinese, White. 


Niter,....... 6 | 1 § 
Sulphur, 1 1 1 7 
Mesied pow- 

Her hese 16 16 7 16 
Chareoal, ... 6 — ~— _— 
Steel aunge: — 7 — — 
Cast iron fil- 

INgB.... ... = — V4 a 

= Port Fire 
Number. 1.0... cseseace | 1 2 a 4 
Meal powder, .......+45 2 1 1 
MUL RULE? 25 62 .crede meee 4 2 | 
NER oes oti Sets 12 4 6 2h 
Quick Match.—Make a thick paste of gun- 


powder and hot water, with a amali quantit: 

of guminit, Take about four strands of oot- 
ton, such as is sold in halls and used for making 
the wicks of lamps, steep thia in the solution of 
niter used for making touch | r, and wring 
it as dry a8 possible; then rub it well in the 
gunpowder paste tillit is thoroughly covered 
with it. One end of the cotion may be passed 
through a small funne!, whose mouth is not 
more than }4in. it width. By thia means, if 
the whole jength of the cotton is drawn 
shrpgh it, the superfluous paste will be re- 
moved, #1 d the match will be of a nice round 
form. Hang it out of doors on a dry day, and 
when it is nearly dry coil it upon a tray or 
paper, and dust it over with meal powder, In 
winter it will nut be sufficiently dry for use 
undera week. When thoroughly dry it should 
be stiff and hard, and the less it is bent or 
acubled the better. Tc use this match for con- 
necting the mouths of different flreworks, or 
clothing them, as it. is termed, make some long 
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paper tubes round a wire former which has a 
diameter of not less than Yin. These pipes are 
threaded on the match, and have a piece cut 
away at their sides wherever they are inserted 
into the mouth of a case, in order that the 
match may be laid bare and convey ita fire to 
the priming of the cases. 


MG OZ, 
= “ Silver Rain, — Rockets, 4-lb.—Composition for.—1. Niter, 8 
oz., sulphur, 144 0z.; meal powder, 2 oz: fine: 
Number.......... a> a 1 charcoal, 2}4 02.; No. 2. charcoal, 144 02. 
CER es se ae ne | Ee a. Niter, # oz; sulphur, 114 oz.; mea) powder, 
Steel filings.... ..... i <}@ 02; fine charcoal, 2 oz.; No. 2 charcoal, 
Meal powder. . 4 #02, Syn | 
Miter’ Mm Peek ats 3, Fine fire.—Niter, 8 oz.; sulphur, 2 0z.; meal 
Sulphur, ... 00... 2 oalig es powder, 2/4 02,5 fine charcoal, ¢ oz. 
CDArcOss oo... eee eae — Foman Candle. 
Nitrite of lead........ =7\ aoe | ) 
| Number... 8) 4) 6) 6) 7] 8} 9/10/11 12i13|14 
Gold ane Sulphur. .... 4 } 1 5 1 3| 4] a! al a} si— 
Number ... .... As? | 4 5 Wider 5-5-0: | 3] 9)2]) 4/ 5 16 18 10/32: 1 
Sulphur .........) J | ile ie =a pw ssi 5 | 4/12) 5 4 4 ‘| W—| 3 
Ateh:.c. ... a Deb ea") ae ot 
Charcoal ........) 6 | 8 i ees 
Meal powder..,.| 16 6 | 18 él 8 
Rockets. 
Number.....-. wsaaes i] 8 3 | 4) 5) 6 B -il| lle 16 | 16 | li | 16 
Sulpbur..............} 2| 1/2! 4] 8| 4{ 2) 4] 2| 2/1] als] 2] 1] a} 2t— 
Charcoal..,.....-...-.] 4/ 2) 22) 5[11[ 7 8 2) 2(27T| 21 2) 4] 4) | 
INGER... bees ao aeeees] 8] 5B] OO] 36] Fe] 18 10 | £] 2436) 25 47 87 8] =~ 
Meal powder. ...... «|—|—[][—{—|—|— 3 1); 2) 6) 2] 1] 1] LY 4 
Steel ALIN GS: vere peeaal — esa ‘iam ra _ Brees oe re at ek 1 1 >) Hi sameey as 


Roman Candles.—To Make a 54 Roman Candle. 
—Procure a straight piece of brasa tu 06 of 
aninch external diameter and 1t}4 inches long.. 
Baw or file off a piece, 144 inch long, Fig. 1. 
This is for the star former, and is drawn of the 
correct size. | ' 

In the other piece, of 16 inches, fix a handle, 

as BnOWnN, in diminutive, in Fig. 7. This is for 
the case former, It should be ftled smooth at 
the end. 
_ Take another piece of brasa tube, 4% of an 
inch external diameter and sbout 1g inches 
long. In this also Ox a handle, or fix it into a 
handle, Fig. 4. Invert it, and set it upright in 
a fiower pot, filled with sand or loose mould, 
Melt some iead in a ladle, and pour it slowly 
into the tube, leaving room for the air to ce 
cape up the aide, it ia full. If the lead is 
poured in rapidly, the confined air, expanding, 
jerke the metal up, and may cause serious 
injury. A pound or more of lead ill he > 
quired. When coid, drive the end of the lead in 
with a hammer, and “le in smooth. This is for 
a rammer. 
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Pintiaeath cea ae aon for 1. Niter, 9 
Oz. sulphur, o7.; Mmenl powder, I+ 1.5 fine 
obarcoal, 202.; No. 2 charcoal, 2 oz, dere To 
2. Niter, § 02.; rH ae eae 2 02., meal powder, 
J oF Py bees ig a C aes ; 
Ss. Niter, $02.; sulphur, 144 02.; finee al, 
30z.; No. Spharicals: Ika "8 Parca 


Take a piece of deal, Fiz. 6, about 12 inches 
long, 6 inches broad, and 94 inch thick; and, on 
the top, screw a haudle, like one on a scrubing 
brush. ‘This is for a rolilng board. An iron 
door handle would answer. A wooden one, 
however, about an inch thick, not cylindrical, 
but. slightly fiat, and rounded at the edges, is 

rise wane aa it glves more purchase fort 

and. 

Cut a piece ot tin, or zinc, or thin board into 
the shape of figure’, in which the distance be- 
tween the arms, a and b, acrose the dotted 
line, shal! be 76 uf an inch. This is for a pauge 
with which to measure the external diameter of 
the case. Write upon it, 74 space. 

Procure some fi) 1b., 70 Jb. or 84 Ib. imperial 
brown paper ' the size of a sheet will be 20 in. 
by 2244. uta sheet intofour equal parts, each 
1446. by 1144; paste the four pieces on one side 
aod lay them on one another, with the pasted 
face upward, putting the fourth piece with 
the pasted side downward, A the pasted 
pide of the third piece. Turn them over; take 
off the now top piece, and lay it flat on the , 
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fear edge of a table, pasted side upward. 
Take the former, Fig. 7, and paste the tube all 
over. Lay it along theedge of the paper, bend 
the p per over wlth the fingers of both hands, 
and rollit tightly up, until the external diam- 
eter of the case about fite the guage, Fig. & 
If the paper should be too ee of course & 
piece must be cut off; if it sahowid not be long 
enough, More must be added, taking care to 
bind in the second plece with three or four 
inches of the firet piece; for if the whole of 
the first pings be rolled up before beginning 
the second, the latter, when dry, will probably 
lip off and spoil the case. The case having 
been rolled up. take the handle of the former 
in the left hand, Jay the case fiat on the near 
side of the table, take the rolling board, Fig. &, 
in the right hand, preas the front part of it on 
the case, and drive it forward five or six times, 
like a jack plane, letting the handle of the 
former slip round in the left band. This will 
ghten the case,and render it, when dry, aa 
hard aga book cover. eee 

The former must always be pasted before 
rolling 4 case, to prevent ita sticking. It 
should, likewise, be wiped clean with a damp 
sponge before being laid aside. AE 3 
keep cleana much longer time tf lacquered, 
To lacquer them, clean them with very fine 
Blass paper; make them hot by the fire, till you 
can just bear them on the back of the band; 
then, with a camel's hair pencil, wash them 
over with thin lac solution. The cases may be 
either 1444 or 1134 in. long; but 1144 is the best, 
for when the cases are too long, the fuse, ad it 
approaches the bottom, is apt, if slow, to 
smoke ; if flerce, to set the top of the case ina 
flame. if the learner decides upon 1134 in., 
the former and rammer may each be two or 
three inches shorter. 

After the first case has been rolled up to fit 
the gauge, lt may be unrolled and the paper 
measured. Future pieces of the same quire 
of paper can then be cut of the rightsize at 
once, 50 that the case will fit the rauge without 
furtoer trouble. 

A lerge slab of slate is convenient for rolling 
upon, but a smoothly planed board wiil anewer 
every purpose. 

When a number of cases are finished hitch a 
pete ot flax two or three times round each of 
them, and hang them up to dry ina place free 
from draught, that they may not warp. 

Flax is sold in balls; the thick eliow is the 

t. It is named indifferently, Hax or hemp, 
It ig much used by shoemakers and is soid at 
the leather shops. Two or three thicknesses of 
his, waxed, or druwn through the band with a 
little paste, is very convenient for passing 
round the necks of smal! choked cases, tying 
cases on wheels, etc. 


To Make » Roman Candle Star.—Take the 
former, Fig. 1, which, aa said before, ie 14 in. 
long; have acylindrical piece of turned wood, 
box, beech or Fehler aa Fig. 2, about 2 in. 
long, and of a diameter to just fit exusily into 
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Fig. 1. At a point, a, at the distance of about 
74 0f an inch from the end, ¢@, with a bradawl or 
very amall yimlet or nosebit, make a hole and 
drivein a plece of brass wire, to project just co 
much as to ho the tube suppiny over it. 
A piece of a brass rivet, such as used by shoe- 
Makers, is conveniert for the purpose, -The 

ri with the bead on ig best; a quiurter of an 

ch length will be sufficient, filed or cut off 
with the nippers. It is evident that. upon ip- 


gerting Fig. 2 into the tube, Fig. 1. a vacant 
space of $6 of an inch will be left at the bottom. 
Fig. 3 isa piece of turned wood, or better etiji, 
of turned brass, exactly like Fig. 2, without the 
side pin,a. Now, to pump a etar, insert Fig, 2 
in Fig. 1; press the tube into damped composi- 
tion, turn it round and withdraw it. Hest the 
tube on a flat surface, insert Fig. dand give it 
two or three taps with a small maliet, like Fig. 
2. A convenient size for the mallet is 14% in. 
Bquare, 3 in. long, with a turned handle. ‘The 
mallet. is best made of beech or mahogany. The 
alight malleting consolidates the star and pre- 
venta it from getting broken in charging; it 
will compress it to about nine-sixteenths of an 
inch in height. Push it out and set it by to 


Stara are best made in summer, and dried in 
the sunshine; when dry they should be put 
into clean pickle bottles furnished with tipht 
fitting buugs. A piece of wash leather passed 
over the bottom of the bung, pee up 
round the sides, and tied at the top like a choke, 
makes a good stopper. Shot shakeo upin bot- 
ties, with water, s00n cleans them. 


To Damp Stars.—Stars containing nitrate of 
strontivm must be damped either witb lac solu- 
tion or wax. solution; anything containing 
water deatroyas the color. Niter stars may be 
damped with gum water, dextrine solution or 
thin starch. Mest other stars with either of 
the solutions. Crimsons and greens wili mix 
with boiled linseed cif but they cannot. then 
be matched, as oil renders meal powder almost 
imflammable. With all atars, not a drop more 
of the solution ahould be used than is sufficient 
to make the composition bind; and it jis advis- 
uble not to damp more than haif an ounce at a 
time; this is particularly the casein using the 
lac solution, as it dries rapidly; andif a lurge 
eral of composition. is damped und pets 
dry and has to be damped over and over again, 
it becomes clogged with the shellac and the 
color is deteriorated. If itahould get dry, and 
require a second fers la best to use pure 
alcohol only the second time. 

Before mixing compositions, every article 


should be as fine as wheaten flour end perfectly 


dry. Nitrate of strontium, if purchased in the 
lump, should be set over the fire ing pipkin, it 
will soon begin to boil in its water of crystal- 
lization; ft must be kept stirred with a piece of 
wood till the water Is evaporated and a fine 
ary powder left. A pound of crystals will 
yield about eleven ounces of dry powder, which 
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Bhould be immediately bottled. Even then, If 
used in damp weather, it is best dried arain 
and mixed with the other ingredients while 
warm. This second drying may be in a six 
ineb circular trying pan. — 

Articles, separately, may be reduced tn pow- 

der with the pestle in a mortar. See that it is 
wiped clean every time, us there is danger of 
pnicion with chlorates and sulphides. When 
the articles are to be mixed, they may be put. 
into the mortar and stirred together with a 
pmallsash tool, A 34 in. is a convenient size. 
The mixture must then be put inte a sieve and 
Bhaken in the usual way; or it may be brushed 
through with the sash tool. Heturn it to the 
sieve and brush and shake through again. As 
it lies ina heap, level or smooth it with the 
Diade of a table knife, or any straight edge: if 
thoroughly mixed, it will present a uniform 
color; if it appeara darker in one part than in 
another, it must be slfted again. <A sieve with 
a4 top and receiver is very desirable, as nearly 
all mixtures are either plack or poisonous; the 
dust trom star mixturesis very injurious tothe 
lungs. Ifa top and receiver cannot. be readily 
purchased, both may easily be constructed out 
ofa sheet of millboard, fastened with a brad- 
awl and waxed yellow flax, and neatly covered 
with paper. 

Mixtures may be damped ona Dutch tile, a 
marble slab, or a slate without aframe. They 
may be atirred about with a desaert knife, 
pressed flat, and ve rear Or munced, as it 
were, and again ye ed fiat. 

To Make c Bolution.—Put half an ounce 
of flake shellac into a tin pot, and pour upon 
it 'g of apt. or6 oz. of metiylated apirit: or 
Pre erably, & like quantity of wood naphtha. 

tit stand for about a day, stirring it oc- 
casionaily till dissolved. Then balf fill a basin 
with boiling water, set the tin containing the 
lacinitand leave it till it boils and curdles. 
Ifthe water does not remain bot soe Ses 
to make it boll, set it ina second basin of boiling 
water. Assoon as it has curdied remove it, 
aud when cold pour it intoa vial and cork it. 
Spirit must never be boiled over a fre nor 
near one. as the yapor might inflame. Keep 
the pot, therefor, while in the hot water, at a 
“itm from 4 fre. or flame of a lamp or can- 
dle. 

To Make Wax Solution.— Put into a vial 44 an 
oz. Of white (bleached heeawax), pour upon it 
5 oz. of mineral naphtha (coal or pas tar naph- 
tha); keep it tightly corked. | 

To Make Stearine Solution. — Dissolve a 
plece of composite candle in mineral naphtha 
in the same way. Mineral naphtha must not 
be used near a candie or fire, agit gives off 
lt i or aol yapor at less than 100° Fabren- 

ei 

To Make Gum Solution.—There ia no better 
way of preparing this than simply to put cold 
Water upon gum Arabic, and let it stand till 
dissolved. If for sticking purposes,.as much 
, water as will just cover the gum will be suf- 
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ficient; but, for making quick match, 1 oz. or 
114 02, Of gum toa pint ot water. If requrred 
in a hurry, put the gum into cold water, ina 

ipkin or tin saucepan, set it on the fire, make 
poll, und keep stirring till dissolyed. When 
coli, bottle and cork it. 


To Make Dextrine Solution.—Take }4 an oz. 
of dextrine and 6 oz. ocras; pt. of cold water, 
put the dextrine into a cup or busin, add a 
littic of the water, and mix it well with a tea- 
spoon, ruubing it till all is dissolved; then add 
the remainder of the water, stir well tovether 
wsevond time, pour it into a yial and cork far 
use. Dextrine, wetted to the cousistency of 
honey, may be used instead of thick gum arabic 
wiuter for pasting. Fur this purpose it is ad. 
visitue to keep either in & wide mouthed bot- 
tle, and to set the bottle inn pallipot contain- 
ing « little water; the brush, « camel's buir 
pencil, or very small sash tou! with one-third 
of the bristles cut wway on each side, to render 
it flat, can then be kept in the wuter when not 
in wse: thia will prevent it, on the one hand, 
from becoming dry and hard; and, on the 
other, from getting clogged and swollen, It 
can be squeezed between the thumb und tingers 
when wuinted for use. The flat zum brushes 


now sold, bound with tin, are not 7 yet to 
us6, 85 the tin oxidizes und turns of a disagree- 
able brown color. lf there is a ditticulty in 
obtaining a uraduated water measure, cne 
sufliciently correct for EN ane ae purposes 
muy beamade with a vial. Paste 4 nurrow strip 
Of paper. up the outside of the vial, weigh 4 oz. 
of water in acup in the acales, pour it into 
the vial, mark the height, and divide it into 
four equal parts for ounces; of course. it can 
be graduated into half and quarter ounces, and 
increased, if large enouyh, to five or more 
ounces. A gallon of distilled water weighs ex- 
actly ten pounds. Consequently a pint of pure 
Water weirhs a pound and a quarter. This is 
wie nour caough for spirlt, though, of course, 
spirit i6 a tritie lighter. Doctors’ vials are often 
murked with ounce divisions. 

To Make Peste.—Paste is most economically 
Mmude in aw zine pot, which may be 4 in. dee 
und 44 in. diameter. Any zinc worker will 
Make one toorder, Put into it 20z. wheaten 
flour, add a little cold water, rub the two to- 
wether with a spoon till amooth and free from 
lumps; pour ia more water till the pot is Full 
within about an inch, set the pot in half a 
aaucepantful of water, put it on the fire; make 
the water boil, and keep it and the paste boil- 
ing for four or five minutes, stirring the paste 
the while, Remove it from the fire, and set it 
by tocuol. The puste ia to remain in the zinc 

t,in which it will keep good fora length of 

meand beautifuliy white. 

Some recommend alum in paste; but it ig 
best nvoided eepecialy im cases intended to re- 
ceive colored fires, lum is a doubie salt, a 
sulphate of alumina and potassa; it has an acid 
reaction; and, coming in contact with chiorats 
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of potush and sulphur, may Cause spontaneous 
corabustion, A drop of sulphuric acid instantly 
ig nites stars containing them, <At theaters the 
clown sometimes fires a cannon with what ap- 
pears ta be a red bot poker, but which in real- 
iy 13 only @& plece Of wood painted red, A mix- 
ture is made o€ chiorate of potash and sulpbur 
Orsurar, a elass bead is Alled wth sulphuric 
mid, and the hole stopped up with wax. This 
13 laid im the mixture, und when it is struck 
with the poets the liquor escapes and inflames 
the potash and sulphur. Sulphate of copper is 
a-particularly dangerous sait, and must never 
he used, s87tis almost certain to ciuse sponta- 
neous combustion, Chertier, to whom pyro. 
techny octherwise owes 80 much, amtreduced 
an cmpiriceal preparation, by dissolvin sul- 
phate of nee in water, togethe: with chlo- 
rate of potash. drying it, and wetting it with 
animonia: but this, however dried, when eann 
wetted, turns litmus paper red.) Practicus has 
named it @hertier’s copper. Its use is not 
recofamended, 

Two paste brushes will be sufficient for an 
amateur, sash tools, onc about an inch diame- 
ter, the other smaller for light purposes. Let 
them stand in the paste. If they get dry, the 
bristles fall out. For convenience, one niay be 
keptin the paste and one In water. 

Dry clay, powdered and sifted as fine as possi- 
ble, 19 8 for plugging or stoppmye up the 
bottoms of cases, Amateurs have _ discon- 
tinued its use, znd employ pilaster of Paris in 
preference. Directions will be given for each, 
£0 that the learner can adopt which he pleases; 
put plaster is infinitely preterabie. If is an 
American improvement, | 

Roman Candle Scoope.—No species of fire- 
works require greater care in their construc- 
tion than Koman candles. In the first pluce the 
stars must be tierce, that they may light thor- 
oughly; next, they must not bedriven 6ut with 
LOOvTeat veiucity. For this purpose the blowing 
powder must be carefully adjusted. The atara 
iso Must be gf so easy a fit that when put into 
the case they may fall to the proper depth of 


their own accord, If they require pushin. they 


ure too rth and will probably blown out 
blind. When made as directed they will neces- 

Burily be of an easy iit, as they will be of the 
inner diameter of the brass tube, while the 
ues of the case is equal to its external diame- 
er, 


To regulate the blowing powder, prepare A 
humber of little scoeps, like Fie, 6, which is 
about the rleht size for the bottom star. They 
are formed of pieces of tin, zinc, or copper, 
Cutalong strip of tin 4¢ in. broad; cut this 
across into 7 pieces of the following lengths: 
154, 154, 124, 2,244, 244, and 4in. Round off the cor. 
ners. Take» piece of brass wire, or stair rod, 
about 44 in. in diameter, anda with the wuoden 
mallet before mentioned, Fig. 26, bend each 


of the pieces round the rod into a half cer 
te 


or zutter. Take up the smallest and hold 54 
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of the end of the stair rod in the end of the 
BeIni-cylinder to keep it open; put the other 
part, from ato b, Fig. 6,ina vise and pinchit 
up; it will essume the form represented; the 
bowl part wil be $6 in. long and the handle 1 tn. 
long. Make the bowl of the next scoop § in. 
long, the next 76 in.. and so on; the handle will 
always be Lin. jong. Tae last, for the top star, 
willhavea bowl of 3 in. The smallest scoo 

ought to hold aa much grain powder as wil 
weigh about one twelfth of the star; but to 
have the scoops wecurate, it will be necessary 
to charge a Homan candle, fire it, and observe 
whether the stars go a uniform height. For 
measuring th interval fuse, or fuse between 
the top of one star and the bottom of the naxt, 
ularge scoop of the size of Fig. 10 will be re- 
quired, Thetin may be 1 in. broad, and the 
bow! part 214 in. long, bent round the rammer, 
Fig. To adjust it, take a Koman candle 
case, fit on the foot, Mg. 9, which is a piece 
of wood or brass turned with a tenon to fi+ 
tight at the Fottom of the case, Fill the scoop 
and strike it level witha straight edge; empty 
it into the case, rest the foot on a flat surface 

insert the rammer, Fig. 4,and jolt it up am 

down a dozen times or more, lift it about 
4 In, at a time; put in another scoopful 
and jolt it in like manner, If the two scoop. 
fuls thus compressed fill 1 in, of the case, ths 
scoop will be correct. If more or leas, the 
say must be shortened or lengthened accord- 
ingly. 

A piece of writing paper may be pasted and 
wound twica round the handle of each scoop, 
asfromato b, Fig. 4. One dot can be put 
upon the scoopfor the first or bottom star: 
two dots for the sccond scoop, etc., or any 
memorandum can be written upon them for 
future guidance. Should they get soiled, they 
may be cleaned with a soaped damp piece of 
sponge. 

Gunpowder for fireworks is used in two 
forma, meal powder and grain powder. Meal 
powder ia a fine black dust and is cmployed in 
licases of mixing. Grain powdcris ot three 
kinda, F, FF, and FFF—fine, double fine and 
treble fine. FFF ia beat for crackers, simply 
because it runa rapidly down the pipes ; for 
driving stars, shells, ete,, F will be sufficient 
but FFF may pe employed ; FF need not be 

urchased, Ifinany place there ahould be a 

ifieuity tn obaining meal powder, F grain 


POOR MAN'S JAMES BOND Vol. 1 [50 FIREWORKS & EXPLOSIVES 


‘a 
MLM LaP 


vee, 


POOR MAN'S JAMES BOND Vol. 1 


powder may be crushed in a teather bag by 
jJaying the bag ons hard surface and heating 
it withabammer. The leather should be of 
the same kind as shoes are made of. 

To Charge Roman Candle Cases.—Pour some 
F grain powder into a wooden bowl or platter, 
represented by Fig. 11. Kound tho edge lay 
the little blowing powder scoops side by side, 
beginning with the sinullest at a, the next at 
b,andso on to g. Put some Roman candle 
fuse into a large tin scoop, made to standon a 
flat bottom, tike Fig. 12, the aame in shape as 
used by tea dealers; and, on the right hand of 
it lay the charging fuse seac P, Fig. 10. Ifthe 
Rowan candle isto contain different. colored 
stars, get seven in a row in the order desired. 
When the cases are intended to be. firedin 
threes or fours, the stars in one may be all 
blue, in another crimson, in another green, in 
another white. Fit the foot, Fig.:?, in the hot- 
tom of the case, put_in 4 scoopful of clay, 
insert the rammer, Fig. 4,and jolt it till th 
cuy is wellcomposed. The clay should fill half 
anijin¢th, This being done, invert it, and shake 
outany littie dust that may réemuin, Putin 
the little scoopful, a, cf F grain powder, then 
lay the scoop at A. Now put in a star. As 
previously stated, it ought to fail of its own 
accord; but make sure that it has reached the 
blowing powder by putting In the rammer. 
Having ascertained this, put in a eta aes 
fuse, Fig. 10; lay the scoop on the right of Fig. 
12: insert the rammer and jolt it; put in 
another scoop of fuse, Fig. 10; lay the scoop on 
the right of Fig. 12; insert the rammer and jolt 
itas before. Then proceed with the scoop, hb, 
of grain powder and lay it at B, and so on, till 
the case is filled. The fuse on the top star is 
beat drivenin with short solid rammer and 
mallet, as itis dificult to jolt the long rammer 
inso smallaspace. The last eighth of an inch 
near the mouth of the case, showid be fine meal 
powder, as it binds better than the Roman 
candle fuse, and also blows off the leader pipe, 

The blowing powder scoops, having been Jaid 
at A, B, etc, ai) that is required is to turn the 
‘bowl or platter a little round to the left und 
they willcome in rotation ready for the next 
case. Also, 2h patting the scoop, Fig. 10, alter- 
nately to the lett and right of the scoop, Fig. 
12, it will always be known whether the proper 
quantity of fuse hasbeen putin. 

Colored atars, from their fierceness, have a 
tendency to burn in the casea. This defect 
may be remedied by Puttin upon each atar a 
Bmall coopful of starting fire, No. 1, before 
putting in the interval fuse as muen as will) fill 
round the sides of the star. This composition 
ia sumewhat flercer than would suit for the 
regular fuse; so catches the blowiaog powder 
sooner. . 

A Roman candle is well charged when the 
etara sochronize, or cumecutat equal intervals 
of time; they should also, theoretically, uscend 
to equal heights; but with colored stars this 
cangot be perfectly insured, as eomo shrink 
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more than others in drying, and of course fit 
more loosely; some are Heavier, some flercer 
than others, f 

The interval fuse must always be driven in 
at twice, never at once. Each star, with ita 
blowing powder and fuse, occupies ahout an 
inch and 4 half; perhaps a trifle more. 

instead of driving in clay at the bottom, 
eas of Paris may be used, and then the 
foot, Fig. 9, will not be required. Huve some 
plaster of Paris in a wide-mouthed bottle; 4 
Blass of cold water with 4 sa)t spoon in it; and 
a number of pieces of paper about four inehes 
aguare. Puta small quantity of the plaster on 
one of the pieces of paper; indent the middle 
with the finger; put to it alittle waterand work 
it up with a dessert knife. Just a5 it gets to 
the conalstency of mortar and is about to set, 
mould it with the fingers to the shape of a 
cork; push it in to the end of tha case; rest the 
case on a Hat surface; insert the rammer and 
give it two or three slight jolts; turn it round 
a few times and withdraw it. If the plaster 
aticks to the end of the rammer, itshows either 
that you haye used the plaster too wet or 
have not turned the rammer round a suffi- 
cient number of times. , 

Noe more plaster must be mixed at a time 
than will suffice far one case. When plaster 
has once set it cannot be mixed up a second 
time; therefore take a fresh piece of paper and 
let the knife be cleaned every time. Itis ad- 
yisable to have two dessert knives, then one 
can be used to scrape the other, As much 
plaster should be used as will fill the case up 
about balf an inch, They must be set by te 
dry; their not requiring the use. of the foot 
will be found a preat convenience, . 

‘Roman.candies are usually made from three- 
eightbs to six-eighths, but five-cighths is a 
very satisfactory size. If a Koman candle ia 
intended to be. flred singly, twist a piece of 
touch paper round the mouth, Jt the cases are 
intended to be fired in threes, fours, etc., to 
form a bouquet, or to be placed round mine, 
jack-in-the-box, or devil-smong-the-tailors, 
omit the touchpaper and envelop the case in 
double crown, made to project an inch beyond 
the mouth, to receive the leader or quick- 
match. 

A steel pen inserted, uib backward, in the 
end of a smail paper tube, rolled round the 
end of a pen holder, makes & neat little scoop, 
It may be fastencd in with u jittle plaster of 
Paris, A scoop mey also be made with a quill. 

Composition for Koman Candles.—i. Niter, 18 
parts; sulphur, 6 parts; fine charcoal, 7 parta; 
meal powder, # parts. 

® Niter, 16 parts; meal powder, § parts; fine 
charcoal, 8 parts; sulphur, 6 parts, 

3. Niter, 16 parts; meal powder, 11 parts; sul- 

hur, 6 parts; antimony, 4 parts. The next 
thing if to All the case. Before nillny lt intro- 
duce a little clay to the bottam of the case, 
thus forming a better and firmer bottom, This 
delng done properly, put in a little coarse pow- 
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der, and over thig a smull piece of paper to 
prevent the composition mixing with the 
powder; then ram down. a3 much composition 
a8 will 41) the casa one-sixth of ita height; over 
this put a small piece of paper covering about 
two thirda of toe diameter, then a little corn 
powder, and upon thata ball, observing that 
the ball is-rather smaller than the diameter of 
the case. Over this first ball more of the com- 
Position must be put and rammed lightly down 


Lod 
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eblorate, 10 parts antimony sulphide, 15 parts 
boiled linseed oil. 

Red Light._Fifty parts potassium chlorate, 
0 parts strontium nitrate, 5 parta wood char- 
coal, with as much linseed oil asia required to 
Enead the mass together. | 

Green Light.—Fifty parts potassium chlorate 
i) parte barium nitrate, 5 parts wood charcoal 
and linseed oil,as above. The use of linseed 
oil is claimed as a specialty in substitution for 


fo prevent breaking the ball, till the case is 
one third full: then a piece of paper, a little 
powder, and then another ball as before, till 
the case ia filed with balls and composition, 
taking care to pluce composition above the 
highest ball. When the case is thus tilled, cap 


ae turpentine or resin, — Science Record, 


io Make Slow Match—Dissolve1 drm. nitrate 
ot lead in }¢ oz, boiilng water. Cut 28 sheet of 
ihe te, Asai es in 8X equal parts, and wet them 
on both sides, with a sash tool, with the 
solution. When dry, paste a piece all over, and 
mpon it smoothly press another piece: upon 
Chis, pasted, put a third piece; andso on, till 
all the six forma stiff board. Lay them under 
Saxon. a heavy weight ; and, when dry, With a sharp 
34 : a ae Knife and straight edge, cut the whole into 
strips a quarter of an inch broad. Four inchea 
will burn about a quarter of an hour. Narrow 
tape, boiled In the solution, makes excellent 
flow match, ; 
Sqttibs, Compositions for.—1. Meal powder, 20 
par j niter, 6 parta; sulphur, 4 parts; E. char- 


coal, 4 parts, 
oe Meal powder, 16 parts; EH, charcoal, 2 


it with touch paper by pasting it round the 
orifice, and a little priming of powder bein 
added, the work is complete. — Pyrotechnist' 
Treasury. 


ta. 
é. Meal powder, 24 parts: niter, 4 parts: E, 
charcoal, 4 parta; sulp: ur, i part. 
NUMDOL .seereensserescerenseessenanseceeres 1 4. Meal powder, 16 parta; niter, 6 arts; Bul= 
Mealpowder 2. £ q  Bhur, 4 parts; E. charcoal,3 parte. Weigh. out 
Meal powder, .....4. --..-ssserseeseessesf 4 all the ingredients, mix them thoroughly, and 
Niter......0. ee ee ee ee 2 a | Sellaery composition thro b Aa aieve B enst 
TELE vibe ais tt a ge oe Me sessesl ao pei The comvcsition cannot be over- 
mixed, 


Sonal Fireworks,—The following proportions 
are given in an Sag aE PatRE by E. H. La- 
marre, of Paris, for colored lights for signals - 

White Light.—One hundred parta potassium 


Slow Fires, to be Heaped upon a Tile ta Shape of a Cone, and Lit at Top. 


Nitrate of strontium. ..| 
Nitrate of burytes....../ 


Sulp 

She lac... ee oe ee | 
Vegetable black ...,... 
Bulphide of antimony. 


(lrmelalot | 
| aro B81 1S E 
EL bee | ew 1S) 
Llromi feof lo) 8 
Ttomi lel las 
ml lSlwomll tls 


| | spool! m}eol 13 
ese Weslo | Iie 


In order to eet the powder into a conical heap, presa it into e wineglass, or lay a tile upon the 


top, and invert, 
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 VAMTLEMIE: de tate cwapnewe = 


Sulphur. ee SEE 1 
Charcoal Shh e et bate her at ese eee 
Niter Co Baegm np hbad:- 
Meal POWGEr......-seeeereseaeens 
Steel Tings... 2.1... 


Stars, Orimson.—1. Chlorate of potash, 24 
parts; nitrate of strontia, 32 parts; calomel, 12 
parts; sulphur, 6 parts; shellac in fine powder, 

parts; sulphide of copper,2 parta; fine char- 
coal, 2 parts | | 

2. Chlorate of potash, 12 parts; nitrate of 


pghawreawreearee 


arta ee=t 


strontia, 20 parts; sulphur, 11 parts; charcoal, 2. 


parts: antimony, 2 parts; mastic, 1 part. 
3. Nitrate of strontia, 72 parts: sulphur, 
parte; gunpowder, 6 parts; coal dust, 2 parta. 


Rose Colored Stars.—Chiorate of potash, 2 
parts; carbonate of stroutia, 8 parte; calomel, 
10 parts; shellac, 2 parts; sulphur, 3 parts; fine 
charcoal,i part: Theadvyantage of this com- 
position isthatit is not at all liable tosuffer from 
dump in winter. The carbonate of strontia is 
agaltnot absorbent of moisture like the ni- 
trate, and is, moreover, always to be bad in 4 
state of fine powder. 

Green Stars.—l. Chlorate of potash, 20 parte; 
nitrate of baryta, 40 parts; calomel, 10 parts; 
sulphur, 8 parts; shellac, 3 parts; fine charcoal, 
1 part: fused sulphide of copper, | part. 

2. Nitrate of baryta, 40 parts; realzar,2 parta; 
aulphur, & pares lampblack, t part. 

8. Chiorate of potash, 28 parts: nitrate of 
Barytes 12 parts: sulphrr, 15 parts: mastic, 1 
part, 

Pale Rose Colored Stars.—Nitrate of strontia, 
8 purts; chlorate of potash, 4 parts; sulphur, 3 
purts; sulphuret of antimony, 2 parts, Take 
especit! cure that the nitrate of strontia used 
in this orrniws. is very dry, 

Pale Green Stars.—Nitrate of baryta, 16 parts: 
chlorate of pétash, & parts; sulphur, 6 parta: 


20 


Las 
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antimony,3 parts. 

Yeliow Stars,—L. Chlorate of potash, 20 parts; 
bicarbonate of soda, 10 parts; sulphur, 5 parts; 
rmiasile, 1 part. : ¥ 

%. Chlorate of potash, %} parts; dried soda, 12 
parts; sulphur, & parts. | | 

Geizeq Yollow BStars.—Chlorate of rotash, 20 
parts; nitrace of baryta, 30 purts; oxalate of 
Bola, 15 parts: sulphur, & parts; shellac, 4 parts. 
If it is thought udvisable to give the stars 
made from this formula a tailed uppearance, 
add one part of fine charcoal. The composi- 
tion ia to be moistened with the shellac solu- 
tion. The stara form:a beautiful contrast with 
those of an intense blue, , 

Biue Stars.—l. Chiorate of potash, 8 parts; 
suiphide of copper, 6 parts; Chertier’s copper, 
5 parte: sulphur, 4 parts. — 

. Chlorate: f potash, 12 parts; Chertier’s cop- 
per, 6 parts; sulphur, 4 parts; calomel, | part. 

3. Chiorate of potash, 16 parts; Chertier's 


copper, 12 parts; calomel, & ae Btearine, 3 
parts; sulphur, 2 parts; shellac, 1 part. This 


gives a Most intensa blue, 
4, Chlorate of potash, 2) parts: carbonate of 
copper, 14 parts; sulphur, 12 parta: mastic, L 
wart. ‘ 


5. Niter, 12 parts; sulphide of antimony, 2 

arta; aul hur, 4 parte: lampblack, 2 parts, All 
these compositions should be moistened with 
gum water, and in No. > the stearine employed 
Touat be in fine powder. 

Violet Stars.—Chlorate of potash, § parta; ni- 
trate of strontia, 4 parts; sulphur, 6 parts; car- 
porate oF copper, 1 part: calomel, 1 part; mas- 
tic, 1 part. 

White Stara.—Saltpeter, 9 parts; sulphur, 3 
parts; antimony, 2 parts. 


No.1. Mauve and Lilac Stars.and Lances. 


Chlorate of potash .. .. 28l17\ao 
Caiomel ,...c..ecseures: 12 =| 


No. 3. Purple and Violet Stara and Lanes. 

NUMDOCE...-...-¢eceeeeereeeesneenes 2| 3] 41 67 @1 7] 8] 8 10 | 11 | 12 jas | 14 5 
Chlorate of potash...,............/ 42 | 26] 48/361 6/16] 3| 6] 26 | a1 96 | 241201 a2! a7 
Nitrate of strontinal.. Sraveia Se ratats 14/48/—] 4/—]—1] 1 = # Ne Ze ‘ie He a 
Sulphur, washed, ....--s0. = renPhteee = Pes Pr 1) 6 mo | 3 a a fl 2 6 12 i 9 
Calomel . . ......---+: seaueenes @ 144,28] 7] 2) @l 2) 2/20! 81/48) 8] 8) 19) 38 
Sulphide of Copper....cessssscrsce L1140/ 8] Lly—j ei—] BY) Ly~-j— p=] — 
BheG.e to et ae 5} Lj}|—| L1]J—|]—!l—t|— 1 4)1—] li 1] 2] 8 
Vepretable lack ...-.-.eanees anergs — — = ms | ior are ah Picea a =e a or" ams ree | eres 
ack oxide of copper.....-.- .... —~/|—|—-|]—] 4] 4] Ll] —lT—-t—|—T-—!] 41} 1 
Carbonate of strontium........... —J-f—J]—|]—]—)j—-!] 47 RI] -—}| —}|—|—] =— 
Loaf SUEY. «2... cece eee e eee te nee —|—j/+/—|]—|—|]—!/] mw] —]a2]/—]—]—f— 
Oxychloride of OODPOT. wwaseceecus -— ss pam a — cae = a =a aon 4 5 8 & 
pL A ise eae ee eee 2 ee | — hs igs a cana rane Say aa Poe a ae | 2 =A l 
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Nitrate of strontium,..! 4) 4/25 t4/—) 4|— 1616 1 
Sulphide of copper.....) 2) 7/90 —} 5] ef 2' 1 
Stearing ...-.....-ee005/ LI 
Sulphur, washed,....../—| 715536 
Chioride of lead.......|—! 1]—|- 


Oxycohiloride of copper. ee 8/12 
Salammoniac..........- 
Ne ati black... - 

I P 


iter .., 
Carb'nate of strontium)—|—|—|—]| 5|—| ¢— 
ios 


pee oe 


i ee es 
oa, PN ES) FS a he a fae 


1|-— 


ema — | — | — | | 


The following refers to table No. 6, page 18 : 

If powdered nitrate of barytes and shellac, 
crushed by being hammered ina hay, are nixed 
tqgether and meited ina pipkin over the tire, 
the mixture, when cold, Inay be reduced to aw 

ywder in an iron morter with patience. Take 
‘0.6. Weigh out 2] parts nitrate of barytes, 
and 2 parts coarsely powdéred lac: melt them 
together: when cold. powder them, and add 
the other substances: in proper proportion. 
Shellac may be melted yrith nitrate of stran- 
tian, in the same way. 


No. 2. Sugar Blues for Stars and Leanecs. 
a 


Numiber............ H i 8 9/10 
Chlorate of sotash,...| 8/34 14 40) 6 2 
Calome),....... -......1 4 12)—-| 5 1 
Loaf suwar... ...,,./4 123) 9 4/— 
Bulpharet of copper. | 4 +) 
SVOUATUIG, sane |= 1h eee 
Oxychloride of copper|— 5 —|— = 
ore es wee eee [P| —l/—}—]—|—] gl 

Opper itlings......... |—j—|—-|—/-}-]- | Tic 
Black oxide of copper|—/—|—|—|—|~|_|— 2 oe 


ee ee eee 
Nosubstance combines better with salts of 
copper than sugar. Sugar, put into the bow] 
of a tobacco pipe and piaced in the ilre, burns 
fiercely, and is converted into caramel. This 
poured on to-A plute, slightly smeared with 
Hutter to prevent it sticking, hardens on cool- 
tng; and is used for coloring brandy, Vinegar, 
gravy, P gute sd coffee, etc, Stearine must be 
&craped very fine from @ Stearine candle. 
Sugar blues are to be damped with pure water 
only, a5 the suger itself, when wetted, is suff 
ciently cohesive. Use an exceedingly small 
quantity of water, and rub it up thoroughly in 
the mortar ; the longer it is rubbed, the better 

it combines, | 
ig’: 


The following refers to table No. 10, 
_ It ia impossible to powder shellac aw wy prt 
{ne by hand; and, twenty yeara ago, owdere 
shellac could not be procured. About that 
time the drug grinders, finding a demand for 
it, submitted it to the action of the stamping 
milla (mechanical pestle and mortar), and now 
it can be obtained at most shops, 
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_Chertier mixed flake shellac with salt; melted 
the two together; powdered the mixture; anc 
washed out the galt. Such process ia needless 
now. tis vaeless, unless as fine as wheaten 
four. 


No.4. Steel Stars for Rockets and Shells. 


Number. ......, 


Nitrafe of lead,. 
Chlorate of pot- 
ash ;. ; 


Charcoal.........] 
Steel filings......| 
PVLGOEe, Sa cy eo 
Shellac, fine,.... 
Bulpbur, washed 


| | maaan! & 


Rub up the mixture thoroughly in a mortar 
With just enough boiled cilto muke it cohere, 
and pump itinto Roman candle stara; the oil 
will preserve the stee] from rusting. For 
Roman candles or Italian streamers they will 
be ready at any time; for rockets and shells 
they may be matched and enveloped, like 
figure 32, a day or two gata They form 
beautiful stars. Or they may be charged in 
cases, and primed with chlorate meal powder, 
Or they may be damped with lac solution, 


No. 5, Peari Streamer. 


——=- 5 a ‘ — 


Number..........) 2} 2] 3 f €} 5 


rs pf es 


INILOT a cere x sot 1 26 2 — 
Charcoal ........ 5 {| tl 1 — = 
4inc filings....,.] 14 ae 4 10 15 
Meal powder. ...J) — — 1 Fa 12 
Vewretable black,| — — — 1 


stead of filings, zine may be obtained in a 
fine powder, by pouring it, melted, into a hot 
fron mortar, an hammering it with the pestle 
directly it begins to solidify. Sift it through a 
fine sieve. Protect the hands with cloth gloves 
while using the pestle. Damp the com position 
with gum water for Roman candle stars. Bro- 
Ren bite of the stars may be put into colored 
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No. 6, Green or Emeraid Stara and Lances. 


Number... Ct tteee cee rrveeeees 18) 8 s| sles shrolra|te's 14{18116|17| 18 20122 
Chlorate of putash......... .... served “plig2. 33144 g 3 l|-— 16 clea 348 2224 108 |24\16 a3 
Nitrate of ent asco, ye ee 16) RIO /54/160 [21| 2)—|—| 8) 7] 5) 8, 3/22) 22)32) 108 32 }48 10.32 
Chlorate of bar teBL..., oumm bade apne i—— ated tc | a ae a) 2 2 4 5 ri | 4 4) — cua ic -ah  eeete  |) ae 
Sulphur, washe seeeeteoneeess wove 4) GLB 47 7] 1) 1) 1) 4y—|-—| 1/—\—/—j10 
Charcoal, ne ....-.0es, wseensnnaeed DT) LE— (—- — | YN] | | —-|--|—- 
Bulpbide ot eC Seen aes cece ete ee ae SS tel cl eke oe 
OWNET S| cate, TEs Jee Sas {—|—] 48 [27,100 |—|—|—|—|—| 5] 2) 2} 2} —110)— 
Shelluc Tata 5 ee ec ee ee | ne a 1 i aI SS Nene elites o 4[— 7| 1j— 
Veuctuble black:.......escesseeeeensed—[—] 2] 1) EJ—-j-j——|-}—|-|-|-I-- aa 
iPauming 0 do ec elo SS = SSeS =) el aaa 
Sal ammoniac ........... aE feces eee oe [ol Pre ie (ie | (Ga (Ge ee ee 
Orpiment, Or Realwar..... 0 ec..esaes el eh ek eee et Se llcicsiczaare 
Sulphide of copper ..... ....... seeeas dopa a a cad Fo Peete Ass tg tc De 
No. 7. Deep and Pale Yellow Stars and Lances 
INGEN GER se 2 ae gets ease cra Wee ss 3 | 10 ny ‘32/18 14 IS [16 1 | 18 j18 
Chlorate of potash tha ta Srtrite enke wat PTR 
()xolate of soda . a a 
Hicarbonate of soda . . ....+e.-./—/-—|—|—_|-— S|" SP 8 heat Fe 
Nitrate of strontium... ..... eae jefe] || —1— 20 | —|-— : 4 ew ae eee ae 
Carbonate of strontium.........J-—J-—|-—]| 3 | 2 : | 
Nitrute of barytes.........00.0882(-—]—|— |_| + || 4 
Sulplur, Neaig ie eat eee —j—|—| 4 
Save MEAT, 8 os oer Shae oth canals 3 |—-| 1 
Stewrine. — seessseceussanaeeeseees(=]—J—|—1— I 
Charcoal, fine.. wee hea] | 
Orpiiment, or realgar.. veeece canes f——j—]—| byl] 1} -|-— —|—|—|—| 1 
Bose BUEPe soca hehe ae ate Wooo (amen [cmc ene ls Ra] ae (en, Gee | 
No, &. White or Bright Stara and Latices. 


Rwmbexs. .cccocscccjeccvace seaest hk] 2| 34 ad eyo] oe) 8) ao) toh at fae ae | 
Meal) R rg secevsmentaceeens eof GO| BY] Bl] LY LE] ly bt lt a@}]--;—-}|]—|—|—]- 
Sulphur..........2..-26 lecde, agen) allel) top er Cece ee) AES eae ee ee 
INIDED eo eee aey 40.8 Serene dad pees 8/14) 14] 5} 10] O| @] 4] 48) 24 | Be] 1B} — | —] — 
Sulphide of antimony.. seeps pee) | 5) Se a A ae) ee) a De | 
Sulphide of arsenic realgar.. ef —}—otl—] Lya—-7y lt} —t—i¢-) 8) 68] KH] mT eK] KT 
Minium, or red lead........ 20... —]—}]—-]—]—]—-—]—]—}]—] @}—)}=]/—!-—!- 
Nitrate of lead....2...00-- sortase! oe |S ee ee Se a ee 
a pat ot potash. pire wee Se (eee ce fwd ed semen | ed mewn (came ec bese ess alfa eA 
Bhellac.. F 2 = | io. aes =a 2 _s as = aa! = 5 ay —s L 
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No. 9. “A , _Blue Stare and Lances — Sugar. a 


Wim Gr. mooi ok... na et bat Oe Agbeaar nice Byes ae 5 6 T| 8 aio. emo tg 19 zeae za 
chiorate of potash. peunwen se tedearees 6 30/24] 8)22/40 6|16|24| 2 Bl40la0 36 
Calome),, @hbev sehen peek kee iZ ! J | — ||. Be 
ina ites of copper.. are eerie el Yh! =| 2—}— —|—j | — | —| 1/26le2— 

os  peseeeeneea eeedae beens nase i é€ ; =-|— ‘ i—)} — = | Uj--|— §il— & 
Oxychloride. of copper.. Cea eee eee eee b ' 4 “|—} 1 _ GQ 
Dextrine....... RP Hit. ceo One Shore —|—-| & H}—}-—|—-| 9 —-}—!_. - |— | --1 | a | —/— J) S| eS 
Sigur... sae ----a- Waalate enctvtarata Maceo erm oy aoere a —|—/=- 1, 2] 5| 519 
Stearine . oe ee ee feel i 5 Fa a c . "| . r 5 I 
Black oxide of copper....s.scs.scsscceeee. oS oe fan AN ei hoy FR “eA Se a LS J aE 
Copper filings..... ee eeet eee cemeen ee —i—}—f—|— | a es ee [7 fa Ss ea 
Sal ammoniae.......-... eae eee a oe . [-]—|-1-|- po MS Py fat | peal fo 
Number...... Re ap wane ercrare mate hve het EL ECE 4! by 6 7 8 910/11 12|13) 14}1 5\16\17 18|10|20|24 a2leafes 
Chlorate of potash, . nee uitece ube 16 a}16 16124] 16|24|26 8|1al25; “alge 6:16/28/82(26/96| B24’ S| slig 
Nitrate of strontium... Ay Ay ee ae BBS? Gy B30) 7/48) 5—|—]42/ 10/72] 12,18 12) 8132 
Sulpbur, washed ..,... Pan eck ohana ce Bi 6] 9.1 5/10 —|—j13) 524] 2i— 2] 214 
Charcoal, fine. pune eaee PERSP R ROR ee 1) 1 Pome PN Vics aa] | me head [eau (Cet ame a tea PP [iat (Geren (Se ee l Py 
Shellac .... -.... dls sats 1 a cet lj 4 2|-—|—| 1/19) 1j]—j—| 4) 2121 4) 5 a/—|— 
Calomel oe eee eee eee ee ee ) | oe Gt —|ie] £ ce: 12)12110/42 —|— 4)—|— 
Sulphide of copp igeriets thib nei otek | | 7 | AY 4.1) &|—|-|— 
Realgar, or or MONG. ce necsece re eee ]—}—h- alee eh Ae well ame ce mete | cee] a Dell eet co 
pcuetable blac ee ee ee oe <3 | ; ij-— l|—|—j—| Vf—|—|—| — —__ 

sugar Pe ee ee ee ee ee lel Dee Se ed Led feed ed ed 8 ed ed ed 
Carbonate ofstrontian..,..........,.../q—1— . = | | hf —l—]- J —|—|— | — 


Number... ..ssesssseeness sees ce eee] LD] 2] 8] 4] 8] oO] T] 8] 9 18 
Vegetable | black . Rene ee: ae Ail a,3] @d|[—|/—|]—|—] 38 Ae es 
oal . {| 8) 2/ a| 1] 3] 6 | BY] 2 1) 1) 3j-— 
Sulphur Steet ote Deen ae eee er aaa a} 24] 2)/—|] #] 4) LI 2] 2h ao! Bl, 8 ]— 
ISRbOR Pe ee fo ee cnc BSS cave ase 6} 24] 8) -|]—|]—] 10) 20] 8) 4) 4) 4 )|— 
Male POowager ..cetew oc. se-deeeedeas ss 8,30] 6)/1]/—|,20| 6] t| 6 2|38|B{2 
Uxaplate of soda ,,,...... mavaateeitee te ire —}|—|]—|—7; 4/2) -|-|—-— —|—|—{-— 
Sulpbide of DY sensor hee Smet Certs terete Miteeealll Wienall Uienadll Cite tl GO 28 en en ea es ee 
Chiorate of otasbh eae ee eee ee eee ee ee —s ae 5 14 Retell a eras eae mA Vig a | 
Aspha!tum, BEevptian.................-. —/|—|/—J-|]—-—|-|-I-|- 1)—}—f- 
Burgundy pltch ...........ccee0-0.- ee. ee) pa | ee —| 1|/—- 
Coke grains, tine,.......-.::.euuesuaes eel —{—|[—]—}o-}—-)7—-l—-l- |—-|—]| 4]1 


Tourbilion, 
Bebe sess ace <ceece Sy. | Di Peele | alos ‘42 | 18 | 14 
aS FS ey ee a A (ey a ee NS OS ( eS eee 
Sulphur........ Ce ee ee ee ee 2 er es oe | ] a a 7 m3 4 4 T £ ] 
Niter a es berm £2 eee eee Pe he 4 5 16 10 6 ae 17 20 4 L él 
Charcoal .............- ese dindciegia-peiniee 2) | BY] 4] 3] Gy 4! |}—| 3] 8 
Meal powder,. ue he ge ee ic'e ete tol wrkal hey Be) ok Pe ae em] iw] tl 
Steel flings... panesscssesences] —|—|—7 8] 6] &|— i— | 21 3 
Cast iron rings... eee —{=-/—;—|—] 8] 4 M4 | 6 [-- 
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Giled Tailed Stars for Hocketa and Sheits, 


To | oz. add 24 dro 
rub them thoroughly together in pa mortar; 
then spread out the mixture fora few days to 
dry. W hen dry, mix with starch, dextrine go- 
lution, or gum water, and chop into 44 or 4 in. 
cubical blocks, They will keep for years, and 
prove by ave. In order that a star may tail, 
1t must rapidiy burn through and leave a cin- 
dew or scorin; from this, as it falls, minute 
portions become detached, and teail behind. 

Magnesium Colera for Stars and Axteroids, 

5 I 


— rs, 


wlele! | 11 )s] ! Green. 


Colors. 


wel | | ele] 1] 1 | White. 


rte | aatiex| | oo] | | Blue, 


Nitrate of strontium , | 
Chloride of buryvtes.... 
Oxychloride of Copper. 
Oxalate of soda ee 


x} {mast ol | | | | Crimson 
She | | mj ral | | | Yellow. 


ps of boiled Linseed ‘oil: 
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few magnesium filings may be added to any 


olor. 
Star Lighta, Composition for.—Fine dry 
niter, W parts; sulphur, 6 parts; lampblack, 


dig parts, . 
starting Ftre. 
PRAY ie aca tee ce eee 1 2 a 
Charcoal Pee ge A oe on 
Meal powder. ........c000. cee g 16 
PUL cote wis. tahnetnaaienGe — 4 2 
Niter. PA frie en — 6G a 
Streamers.—Streamers or quick matches, ned 


for communicating fire quickly from one tube 
jtoancther in display dpa are composed of 
the following composition packed in slender 
continuous paper tubes: 


AEA Fes glee Sarre Bemcirere Litadh cee ene ORS 
Sulphur,.....--..+. Manica ttirab ereaart 1 oz. 
Mealed powder.........60. 0 -s2e00e 16 oz. 
JB errs gel et | Re Pier eee 4 oz. 


Sulphide of intimony-. Wasp Light. 
Chlorate ot potush...., ! 
NACED ft teanoiin rites Number.....-...- Pec ere trae at ste eee aoe le | 
Sulphur..... Rae aes Sl | A RM ES ee a ee ae ee 
Charcoal at lee cael ete DI, £ Nitre.... Striteen ee a Beaal 14 
SHGHHCS SS a cak! awe SRI DOU co. . leet hice es we cats see ae te st 
Calomel.........1... +2. Meal powder..........:..05. Pee ee ae eed ye 
Magnesium filings...... ealgar..... eHesee bP Gantt eee lie i 
Wheet and Fixed Cases. 
Nurmibenes sage. scan pean: 1/ 2] 3) 4] 5] 6] 7} 8] @] 10] 12] 12) 19 | 14} 15 | 16] 17 
Meal powder ............. &|24| 8] 36] 41/18] 8) 12 | 4/4 | 16110) 131 16] 20 | 40 | Be 
EWES. oe ee ce en 1; 1)/—] 1);—]—] bt] 1} af}—|]—t]—|isy,—-t| 1] @t] 1 
Chareoal.... ....eeceeneeel IT] 4] 1] 4] 2)]/—J};—}]—}]—f}—fl—)]—)]-—|—-l- | of 
LEE: Fae ahaa ve stats See 2) s}/—|}—] 2/ 2] Lt a] &]—)}] af —] ti—]— 4 
steel Cites. 40... lee. a =e a — ~s i io i] i 1 6 a i — — /— 
Veyetable black...... SS) ee me ee | ae i ea | — 
Kealyar...c. sees eeeeeee)| — $ —| —]—}—]—}—]-]|]—|]—J]—|]—ft 1/—-{- = 
Litharge.,...... .-. -. = —i1—f—t— pol —le—l=le— lloilo a 3 _ 


Colors for Wheels, Compositions for—L 


White._Niter, 10 oz. sulphur, 3 oz; regulus 
antimony, 202.; realgar, | oz.; , 4 OF. 
Bhellac, 46 oz. 

2. Golden Yellow.—Potassium chlorate, 8 oz.; 


barium nitrate, ? oz.; sheliac, 2 oz.; sodium 
oxalate, 1) 02.; atearine, 4 oz. 

& Orange.—Fotassium chlorate, § oz.: atron- 
tium chlorate, 1 oz.; barium nitrate, 2 02; 
shellac, 2.0z.; scdium oxalate, 144 oz 


4, Mauve.—Potasaium chlorate, 12 oz.; mer- 
curoug chloride, 4 oz.; strontium nitrate, 2 02z.; 
copper subsulphate, 3 oz.; Bhellac, 2-0z.; stear- 
ine, 44 02z.. 

6 Rich Crimeon,—Potassium chlorate, § oz.; 
atrontium titrate, 5 oz.; shellac, 2 oz.: mer- 
curous chloride, 144.02.; copper sulphide (fused), 
loz; lampblack, 14 oz. 

é. Red.—Potassium chlorate, 2 oz.; strontium 
hitrate, 5 oz,; shellac, 20z.; mercurous chloride, 
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7. Brilliant Green.— Potassium chlorate, 10 02; 
barium nitrate, 6 oz; shellac, 202z.; mercurous 
ehloride, 202; pure sulphur, 1 oz.; copper sul- 
phide, 54 02z.; fine charcoal, OZ, 

8. Hich Emeraia Green. Potassium chlorate 
22 02.; OAarlum nitrate, #oz.; barium chlorate, 5 
oz.; shellac, 4 02; mercurous chloride, 2 oz.; 
a et powder, 1 oz.; purée sulphur,1 oz. 

%. Bright Blue.—Potassium chiorate,,7 02; 
mercurous chloride, 4 oz.;. Chertier's copper, 4 
oz.; dextrine, 14 0z,: siearine, 4 oz. 
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10. Bright Blue.—Potussium chlorate, § oz.: 
Chertier’sa copper, 7 oz.; mercurous chloride, 3 
oz. Bhellac, ] o2.; stearine, 1 oz. 
ae pee eer chlorate, §az.; cop- 

ubebloride, 202z,; shellac, 44 oz.; mercurou 
chloride, 3 oz.; stearine, loz. Hd aria 

All the ingredients must be perfectly dr 
and fine enough to pass through a forty mesh 
sieve. They should be thorcughly well mixed 
and the compositions should be kept in stop- 
pered botties ready for use. 


Dick's Encyclopedia of Formulas & Processes 1872 


(INDEX 167) 


| rotechny, This is the art of 

PpPyret hrow orks. The three principal 
materials employed in this art are charcoal, 
saltpetre, and sulphur, combined with filings of 
iron, eteel, copper or zinc, or with resin, cam- 
phor, lycopodium and other substances, to 
impart color, or to modify the effect and dura- 
tion of the combustion. Gunpowder is used, 
either in grain, half crnoshed, or meal (finely 

ound), as circumstances may require. Iron 
ilings give red and bright spots, Copper 
fitings give a greenish tint to flame; thore of 
zinc, 8 fine blue color; sulphnret of antimony 
gives a less greenish blue than the ginc, but 
with much smoke; amber, resin and common 
salt afford a yellow fire. Lycopodium burne 
with o rose color ond 1 magnificent flame, cc. 

2049. The Leading Fireworks, The 
leading simple fireworks are rockets, Roman 
candles, flowerpota or gerbs, mines, and their 
adaptations or varieties; quick fires of differ- 
ent kinds and colors in casera, such sa golden 
rain, spur fire, &c.; slow fires in cases and pots 
as blue lights, Bengal 2 fe &c, Theseform 
the fundamental Pane of all pyrotechnic 
display. The endless variety of ett combi- 
nations in the ahapo of vertical and horizontal 
wheels and ‘‘set peces,” requires considerable 
fertility ofinvention and mechanical ingenuity, 
combined with o thorough practical knowledge 
of the nature of frowork compositions, and 
the appropriate means of displaying them to 
the beat advantoga. The weights used in the 
following receipts ate avoirdupois. 

2050. To Make Plain Rockets. The 
cases aro mode of stout cartridge paper, rolled 
on & rod whoso thickness is oqual to the de- 
sired diameter of the bore. The rod isslightly 
tapering, to allow of ita casier withdrawal 


_ of tho rocket case, over which it is 


after the case is rolled and pasted. The 
narrower end of the case is choked; that is, 
a neck is mado in it, similar to the neck of a 
phial. (See No. 2053,) The composition 
(see No. 2054) is next rammed tightly into 
the case (see No. 2052), which is supported by 
un closely fitting mould during this operation, 
finishing with osmail charge of gunpowder 
to explode when the rocket goes out. The 
top of the case 1s then stopped with clay and 
& conical cap fastened on, to decrease the 
resistance of the air in its upward flight; and 
the bottom or choked end of the case is fur- 


The 
whole is secured to the end of a w Btick, 
to direct ita course through the air. 

2061. To Make Display Rockets, 
Rockets whose dischargo ends in display, are 
furnished with an oxtra case, called the pot, 
about ¢ tho length of the rocket; its inside 
diameter ia the same as the outside ees 
u 
firmly, and takes the place of the conical cap. 
The garniture, consisting of stars, serpenta, 
&c., ag the casa may be (see No. 2055}, is in- 
aerted in the pot and connected with the 
charge in the rocket case by a quick match. 
(See No. 2060.) Tho whole is finished with 
the clay and cap, the same as the head of a 
simple recket. 

52. To Charge Rocket Cases. In 
charging rocket cases, in order to increase 
the rapidity of its discharge a wire is some- 
times imserted through tho centre of the 
charge, the rammer being constructed with a 
small bore through its length, to receive thia 
wire when ramming tho charge. This wire is 
withdrawn when tho charge Is complete, and 
the space it has left is fled with a quick 
match (see No, 2060), which thus sets fire to 


nished with priming snd pebpadlir ae 
iliow 
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the entire charge at once. Thia central space 
is called the soul of the rocket, and the adop- 
tion of this arrangement ia necess for 
large rockets, especially those having heavy 


ota, 
i 2053. To Choke Firewotk Cases, <A 
short cylindrical piece of wood, of the same 
@amotar as the thin and of tha rod used for 
rélling a case, is furnished with a wire, the 
thickness of which must be tho same as the 
desired bore of the choke. The end of the 


rod has 6 hole bored in it to receive this wire 
loosely. A is the rod on which the case ia to 
be rolled; CG the cap of the same diameter as 
the end of the red, having the wire inserted 
firmly in its axis. The rod is bored, as the 
dotted lines at B denote, to receive the wire. 
The outside dotted lines indicate o case on 
the rod, choked at N. This is offected b 
stratching & picce of strong cord, o single 
turn of which is passed round the case at N, 
compressing it firmly and leaving o bore of 
the same sizo as the wiro between tho rod and 
the cap. In rolling n caso to be choked, the 
paper should be used in pieces, each piece 
wide enough to make osbout 3 thicknesses 
when rolled over tha red, and the choking 
done after cach piece is rolied. When finish- 
ed, tho rod ia withdrawn from the mouth of 
the casa, and the cap and wiro from tho other 
end. 

2054, Composition for Rockets. For 
2 ounce rockets :—Mix 544 pote hitre (salt- 
petro), 18 parts sulphur, and 27} of charcoal, 
allin tine powder. Sift through lnwn. For 
4 onnes rockets :— 4 parts nitre, 16 parts sul- 
phur, and 20 parts chareoal. For 8 ounce to 1 
pound rockets :—62% parts nitre, 153 parts sul- 
phar, and 21} parts charcoal. For rocketa % 
inch in diameter :—I16 parts nitre, 4 parts sul- 
phur, and 7 parts charcoal. For rockets 14 
inches in diameter use 1 part more nitre, and 
for atill larger rockets, another additional part 
nitrea. By using 1 part lesa charcoal, and 
adding respevliyely 3, 4, and S parts fine steel 
filings, the above arc converted into briiiiant 
jires; or, by using coarse iron filings, and 
atill lass charcoul, they become Chinese fire. 
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2055. Chinese Firefor Sky Rockets. 
If ginch or under, nitre, 16 parts; charcoal, 
4 parts; sulphur, 8 parts; cast-iron borings, 
4parta. Mix. Or: If over 1 inch ond under 
2 inches bore, nitre 16 parts; charcosl, 4 parts; 
sulphur, 4 parts; iron borings, 5 parta. Mix. 

3036. Golden Rain. Mealed powder, 4 
eunces; saltpetre, 1 pound; sulphur, 4 ounces; 
brasz filings, 1 ounce; sawdust, 2} ounces; 
glass powder, 6 drachms. 

2057. Silver Bain. Mealed powder, 2 
ounces; faltpetre, 4 ounces; sulphur, | ounce; 
ebeael dust, $# ounce. 

3058. ‘Trailed Stars for Rockets and 
Boman Candles. Saltpetre, 4 ounces; sul- 
phur, 6 owuaces; sulphate of antimony, 2 oun- 
ces; resin, 4 ounces. With sparks. Mealed 

owder, 1 ounce; saltpetre, 1 ounce; camphor, 
Other receipts for stara suitable 


ounces, 
for rocket garniture will be found under the 
head of “Colored Fires.” (See No. 2065, 4c.) 
2059. To Prepare Touch Paper. 


Soak unglazed paper in a solution of nitre in 
vinegar or water. The stronger the solution, 
the faster will it burn. .A good plan is to dip 
itin ep weak solution, dry it, try it, and if it 
burns too slowly, make the solution atronger 
aad dip it again to make it burn faster. 


2060. To Make Quick Match. Quick 
match is male by immersing lamp-wick in a 
solution of saltpetre with meal powder, wind- 
ing it on a frame, and afterwards dusting with 
meal powder. To 28 ounces cotton, take galt- 
petre, 1 pound; alcohol, 2 quarta; water, 3 
quarts; solution of isinglass (1 ounce to the 
pint), 3 gallons; mealed powder, 10 pounde. 

OG1. Inex ony ae ishable Ma: Take 
4 parts dry nitre, 2 gunpowder, 2 charooal, 
and 1 aulphur, ond mix them; then ram -the 
compound into paper cases 9 inches in lengt 
and of the thickness of a common gqnill 
When this composition is inflamed, rain will 
not extinguish it; the burning end of the 
match must be cut off to stay the fire. 

2062. To Make Roman Candles, The 
cases for Roman candles are not choked, but 
well secured at the bettom with clay. A 
small charge of gunpowder is first intro- 
duced, then a star, followed by u charge of 
composition (see No. 2063); these are gently 
ramined down, and the game routine of gun- 
powder, star, and composition, is repeated 
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until the case is full. Lastly, prime ood close 
with touch paper. Tho stars are flat cylinders 
of 4 paste composition, cut to fit the bore of 
the case, and having o hole bored in their cen- 
tre to allow the firs lo pass through to the 
charge bebind tiem. The stars whieh ara 
nearest to the mouth of the case should fit 
little tightly, and gradually a littlo more loose- 
ly as they are further from the mouth. Thea 
charges of powder behind them should also 
decrease by degrees as their position is fur- 
ther from the mouth of the caso. It ja also 
wlvisable to put a loose wad of one thicknesa 
of paper, with o hole in the centre, between 
cach star and the gunpowder behind it. 

20863. Composition for Roman Can- 
dles, Mix ‘ pound meal-powder, 24 pounds 
Foals pe and 4 pound cach sulphur and pisss 

list. 

2064, Colored Stars may be made by 
using any of the receipts for colored fires, 
with a solution of isinglass, 4 ounce; cam- 
phor, 4 ounce; aud aleobol, # ounce. Make 
Into cylindrical cakes of the requisite size, 
punch a hole in the centre of each, roll in 
gunpowder, and dry in tha sun. 

2005. Colored Fires. Great care is 
necessary in the preparation of these com- 
bustibles, The ingredients should bo sepa- 
rately reduced to powder and sifted; then put 
into well-corked, wide-mouthed bottles until 
the time for mixing them for nse. Colored 
fires deteriorate rapidly by keeping, ard aro 
nearly all dangernusiy inflammable; they 
should, therefure, bo mixed as soon os possi- 
bie-before using them. The ingredicute 
should be pure and perfectly dry; uniformly 
powdered, but not so fine as to bo dusty. 
Nitrate of strontia, alam, carbonate of soda, 
and other crystals, should be geutly heated in 
QO iron pan until they lose their water of 
crystallization and crumble into dry powder. 
(See Drying, No. 3842.) Chlorate of potas- 
sa must be very cautiously handled, as it ex- 
plodes by moderate friction. Tho requisite 
quantity of each ingredient ehould be weighed 
and placed on a clean sheet of white paper, 
and mixed lightly with a bone knifa; they 
may then be more thoroughly mixed by sift 
ing through a fine wire selve. 

Paok the componnds lightly into small cups 
Or pans. 
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2067. Colored Fires for Stars, &c. 
The compounda may be put into small pill- 
boxes, with alittle priming and o quick match 
(see No. 2060) attached to each. If kept, 
they should be put where nodamage can hap- 
pen in caso of their catching fire. 
£065. To Make Colored Fires, The 
following receipts for the preparation of these 
effective aids in pyrotechnio and dramatic 
display, nre among the very best that are 
known. These fires have in some theatres 
been assisted, if not superseded, by the calcium 
light; color being communieated by passing 
the rays of light through colored glass. The 
on pan smell of colored fires is avoided, 
and the effects can be prolonged at pleasure, 
instead of lasting merely 5 few moments, 

2069, Bluo Fire, Mix 2 parts realgar 
{red arsenic), 3 parts charcoal, 5 parts chlorate 
of potasea, 13 parte sulphur, and 77 partes 
nitrate of baryta. 

2070. Bird’s Blue Fire, 1 part char- 
coal, 1 part orpiment (yellow suiphuret of 
arsenic), 16 parts black sulphuret of antimo- 
ef oi DS peas etd sulphur. 

1. Bengal, or Blue signal nal Light, 
used at Sea, 1 part tersulphide of a 
ny, * parts sulphur, and 6 parts dry nitre. 
(See No. 2065.) 

2072. Bengal Lights. Braunschweizer 
Fecommends the folluwing mixtures as not 
proceing injurious fumes: For red lights: 
¥ parts nitrate of strontia, 3 parts shellac, 14 
parts chlorate of potassa. For green: 9 parts 
nitrate of baryta, 3 parts of shellac, 14 parta 
chlorate of potassa. For blue: 8 parte am- 
moniacal sulphate of copper, 6 parts chlorate 
of potassa, 2 part of shel ac. 7 

2073, Blue Fire for Stage Effect. 
15 parts of sulphur, 15 parts sulphate of po- 
tassa, 15 parts Fi ches mand tenets of copper, 
27 parts nitro, and 28 parts chlorate of potasga. 
The blue is made darker or lighter by increas- 
ing or diminishing tho potassa and copper in- 
gredienta.. This 1s Marchand’s preparation. 

2074. Marsh’s Blue Fire, Mix 7 
parta sulphate of copper, 24 sulphur, and 69 
parts chlorato of potassa. 

2076. Marsh’s Crimson Fire for Pots. 
Mix 17 parts chlorate of potassa, 23 willow 
charcoal, 90 parts sulphur, and 270 parts 
nitrate of strontin. | 

2078. Marsh's Crimson Fire for 
Stara and Boxes. Mix 17 parts charcoal, 
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22 parts sulpharet of state 69 chlorate 
of potaasa, 72 parts sulphur, and 220 parts 
nitrate of strontia. 

2077. Marchand’sa Purple Crimson 
Fire. Mix 16 parts sulphur, 23 parts dry 
chalk, 61 parts chlorate of potassa. 

2078. Green Fire for Ghost Scenes, 
Equal Lod akg charcoal and nitrate of baryta. 

Brilliant Green Fire. <A mag- 
nat een fire can be prepared by seat 
6 parts chlorate of thallium, 2 parta calome 
and 1 part resin. 

2080. Green Fire. Take 2 parts metallic 
arsenic, 3 parta charcoal,5 parts chlorate of 

otasea, 1 13 parts sulphur, 77 parts nitrate of 
oe This is a beautiful fire, particular Aue 
wheo bornt before a reflector of glass or me 


2081. Marchand’s Green Fire. its 
10 parts boracic acid, 17 sulphur, and 73 
parts chlorate of potaasa, 

2 Green Fire for Theatrical 
Tableaux. Take 18 parte chlorate of poraden 
22 po Bul pee 60 ba nitrate of be 

een Fire. Aig 16 
parts ae a phys of baxyts, 60 parte 
chlorate of potassa. 

064, Green Fire for Pots or Stars. 
Take 7 parts charcoal, 7 sulpburet of arrenic, 
42 parte sulphur, 93 parte chlorate of potases, 
al beds nitrate of Il fee 

Lilac Fire for Pans. Take 6 
parts black oxide of copper, 20 dry chalk, 25 
parts sulphur, 49 parts chlorate of potasra. 

2086. Lilac Fire for Stara. Take 3 
parts black oxide of copper, 22 parts dried 
chalk, 25 parts sulphur, 50 chlorate of potassa. 

2087. Red Fire, Mix 16 patta sul- 
phur, 23 parts carbonate of atrontia, 61 parts 
chlorate of potassa,. 

2088, ed Fire for Stage Effect. 
Mix 20 parta chlorate of potassa, 24 sulphur, 
oO parts nitrate of strontia. 

089. Orange Red Fire. Take 14 
parts sulphur, 34 chalk, 52 parts chlorate of 
potassa. 

20290, Purple Red Fire. Sulphur, 16 
parts, 23 parta chalk, 61 parts chlorate of 
P2081. Purple Fire. Take} 

ire. el part cach 
of lampblack, red arsenic, and af 2 parte 
sulphur, 5 parts chlorate of potassa, and 16 
parts fused nitrate. of strontia. 

2002. Pink Fire for the tage. Mix j 
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parts sulphur, 23 dried chloride of calcinm, 61 
parts chiorate of potasza. 

2004. Pale Violet Fire, Take 14 
parts sulphur, 16 parts alum, 16 carbonate of 
potassa, 54 parta chlorate of potasea. 

2096. Dark Violet Fire. Take 12 


parts alum, 12 parta carbonate of potasea, 16 
parts te U parts chlorate of potasea. 
2006. te Fire for Theatres. Take 


2 parts “paren 22 sulphur, 76 parte nitre. 

2097. White Fire for Pans or Stars. 
Take 60 parte nitre, 20 parts sulphur, 10 black 
antimony, 4 parts powdered camphor, 6 parta 
meal powder. 

2008. Marsh’s White Fire for Pans. 
Take 25 parts gunpowder, 36 zinc filings, 46 
parts sulphur, 93 parts bitre. 

2009. Yellow Fire, Take 16 parts sul- 
phur, 23 parts dried (See No. 2065) carbonate of 
soda, 61 chlorate of potagsa. 

2100. Marsh’s Yellow Fire. Mix 12 
parts charcoal, 149 parta dry (see No. 2065) 
nitrate of soda, 39 parts sniphnr, 

2101. Fire-eating Ghosts. our sume 
strong warm spirita into a flat dish, sprinkle 
some salt into it, and set it on fire on a4 table 
ina perfectly dark room, taking care to pro- 
tect the table from i ees Persons standing 
round the table will appear dp B Peeggied 
pak, and by eating raisins di in the 

urning spirit, will a Speen to eat" “9 "Shut. 
ting the mouth quickly on the burning raisins, 
extinguishes them instantly. 

2102. Port Fire. The port fire used 
for cannon ia composed of 3 parta nitre, 0 

, and 1 gunpowder, wall mixed and 
rasaraed into cases. ‘These are also usefal for 


igniting fireworks. 

21. phts. Such lights are 
generally comp ob hor and nitre, with 
8 small ‘quantity of mnt ic ries huret. Mix 

100 yellow 


600 grains nitre, 2 empnpe 
sulphu uret of arsenic, an ram ‘it into a conical 
per case, When touched with a red-hot 
iron it deflagrates rapidly with a brilliant 
white light. ‘The sulphuret of antimony may 
be anbstituted for that of arsenic. 
93104. Indian White Fire a8 
Dry (see No, 2065) nitre, 24 parts; & bolphur, 
7 parts; powdered charcoal, 1; or dustead of 
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the charcoal, 2 parts red sulphuret of arsenic. 
Mix them intimately im an iron vessel, and 
ram the mixture into thick paper cylinders of 
about 3 inches in length by 1 in diameter, 
These are kept in a dry place, and when ono 
ig required to be used, itis set on end, and a 
piece of red-hot charcoal placed, upon it, 
2105. Iron Sand for Sirowntike, 
Used to give corruscations in fireworks, ia far 
batter than iron or steel-filings. It is made 
by beating cast steel or iron into small pieces 
on sn onvil. ‘These are sifted into 4 sizes, the 
amallest for the smallest pieces, and vice 
versa. Tho corruscations produced by these 
are exceedingly brilliant. The sand should 
be kept in a dry place in a well-closed bottle, 
a8 aDy rustdamagesit. Fireworks containing 
it should not be made very long before using. 

3108. Open Fires. The following arti- 
cle and receipts for open fires ara by Professor 
Ferram, and we quete them from the ‘‘Amer- 
ican Druggista’ Circular” : 

Among thamany receipta for open fires, but 
fow deserve to be recommended, and these 
hava been selected. The white and red fires 
only show # clear, distinct color. The green 
ia generally paic,and shows off only when 
burnt after ared, A pe blne is very diffi- 
cult to obtain. The following should be ob- 
served asfeneral rules: The ingredients for 
the fires are dried singly at oalightly elevated 
temperature, finely powdered, and preserved 
in well-stoppered bottles, until required for 
uss. Tha mixing of the ingredients is best 
performed on o sheet of paper by means of a 
card, and should be done yery carecfuliy so as 
to ensore complete mixture. Sifting is in 
most cases admissible, while triturating in 
@ mortar is above all to be avoided. After 
mixing, the powder ia piled in small heaps in 
open vessels, for which purpose small flowor- 

ots or flower-pot dishes are well adapted. 

u top of these several piles, some gunpow- 
der iy placed to facilitate the lighting. The 
vessels should be arranged in such a manner 
that the flame may illuminate the intended 
object. without being seen by tho spectators. 
The distribation of the material into a greater 
or lesa nomber of dishes is governed by cir- 
cumstances. A great numberof small flames 
froma certain quantity of mixture generally 
sive & moro intense, but sao much shorter- 
lived light than the same quantity distributed 
in larger portions; beyond o certain limit, 
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however, even that intensity is not materially 
heightened by a few more lights. If the fire 
is to continus for some time, it must further 
be considered that large quantities of the mix- 
ture form a correspondingly greater amount 
of slags, which greatly mar the effect. It ix 
therefore, bust in such cases to barn off anum- 
ber of small charges successively. 

2107, hite Fire, Tho following mix- 
ture we recommend as the very best. far white 
lights, being unsurpassed in brilliancy and 
power by any other: ; 

Saltpetre, 18 pe ; Bulpbur, 10 parts, 
binck sulphuret of antimony, 3 parts; urne 
lime, 4 oli The ae ah is used in the 
form of flowers previously dried; tho lime is 
not to be slacked, but must be finely powder- 
ed; it must be fresh, and be powdered imme- 
diately before use. All other mixtures for 
white fires have either 4 bluish tinge or con- 
tain deleterious ingredients, which render 
them at least unsuitable for indoor use. Of 
the latter class we will mention only ons: 
Saltpetre, 12 parts; sulphur, 4 parts; sul- 
phite of tin, Ll part. Two other mixtures de- 
Berve mention, though not edaal to the last: 

1. Saltpetre, 48 parts; sulphur, 13} parta; 
sulphide of sodium, 74 parts; an 

II. Saltpetre, G4 parts; sulphur, 22 parte: 
gunpowder, 15 parts. 

2108. Blue Fire, Tho only mixture to 
be relied on, though the light 1s not purely blue, 
but bluish white, isthe following: Balipetre, 
12 parts; sulphur, 4 parts; black aulphuret of 
antimony, 1 part. 

2109, Red Fire. The following mix- 
ture ia the best in use; its composition may 
be altered by various admixtures : 

I. Nitrate of strontia, IS parts; sulphur, 1 
part; powder dust, 2 part. The latter iugre- 
dient is prepared from fine. gunpowder, rubbed 
up suits in a mortar and then sifted 
through a hair sieve. Another receipt is: 

II. Nitrate of strontin, 24 parts; chlorate 
of potassn, 16 parta; stearine, 4 parts; powder- 
ed charcoal, 1 part. In using chlorate of potas- 
sa the precautious given in No. 2124 must be 
atrictly ubserved, and all pounding and rub- 
hing avoided, 

HI. Nitrate of strontia, 20 parts; chlorate 
of potassa, 4 parts; sulplur, 5 parts; black 
sulphuret of antimony, 2 parts; powdered 
charcoal, 1 part. Gives a very strong light. 
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The nitrate of stroutia for these fires, as the 
ingredients for all others, must be well, but 
earefully dried. (See No. 2065. ) 

2110. Yellow Fire. This color, which 
is very little used, is produced by tho follow- 
ing mixture: Nitrate of soda, 48 parts; aul- 
phur, 16 parts; black sulphuvet of antimony, 
4 et powdered charcoal, 1 part. 

2111, Green Fires, The coloring in- 
erodients for these lights are the salts of ba- 
ryta. The coler ia generally not very deep. 

I. Nitrate of baryta, 45 parts; sulphur, 10 
parts; chlorate of potasaa, 20 parts; calomel, 
2 parts; lampblack, 1 part. 

II. Nitrate of baryta, 60 parts; chlorate 
of potassa, 18 parts; sulphur, 52 parts. 

Wil. Chlorate of baryta, 3 parts; sulphur, 
1 part. 

IV. Chlorate of baryts, 24 parts; stearin, 
3 parts ; Bugar of milli, 1 part. 

. Chlorate of baryta, 3 parta; sugar of 
milk, 1 part. 

2112. Colored Lights. We derive the 
receipts for thesc from the samo source as the 
open fires. (See No. 2106.) Colored lights 
are formed by filling cylinders of thin writmg 
paper of sbont an inch in diameter with the 
mixtures. ‘Tho length of the cylinder ceter- 
mines the duration of tho ight. Tho mir- 
tares may be moistened snake i into the 
cylinder with a wooden rod; after drying, 
they will then be hard enough to allow of tho 
removat of the paper, and may be further 
strengthened by being dipped in or painted 
over with muci 


of sticks fastened in the ground in a vertical 
position. The mixtures vary essentially from 
thoge weed for colored fires. 


9113. White Lights. Saltpetre, 4 
parts; sulphur, 1 part; black sulphuret of 
antimony, 1 part. | 

2114. Yellow Lights. I. Black sul- 


phuret of antimony, 2 parts; chlorate of po- 
tassa, 4 parts; sulphur, 2 parts; oxalate of 
soda, 1 part. ) 

Ii. Saltpetre, 140 parts; sulphur, 45 parts; 
oxalate of sods, 30 parts; lampblack, 1 part. 

2115. Green Lights, I. Chlorate of 
baryia, 2 parts; nitrate of baryta, 3 parts; 
sulphur, 1 part. 

If. Chlorate of potassa, 20 parts; nitrate 
iof baryta, 21 parts; sulphur, 11 parts. 
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2116. Red Lights. Nitrate of strontia, 
25 parts; chlorate of potassa, 15 parts; sul- 

hur, 13 parts; black sulphuret of antimony, 
eee mastich, 1 part. 

2117. Pink Lights, Chloratcof potas- 
an, 12 parts; saltpetre, 5 parts; sugar of milk, 
Aparts; lycopodium, i part; oxalate of stron- 
tia, 2 part. | , 

2118. Blue Lights. Chlorate of potas- 
pa, 3 parts; sulphur, i part; ammoniated 
copper, 1 part. 

5110. Colored Lighta without Sul- 
phur—For Indoor Illuminations. These 
are used for the purpose of lighting Be tab- 
leaux yivants, and for private theatricals. 

2120. White Light. Chlorate of po- 

tassa, 12 parts; saltpetre, 4 parts; sugar of 
milk, 4 parts; lycopodium, 1 part; carbonate 
of baryta, 1 part. 
2121. Yellow Light. Chlorate of po- 
tassa, 6 parts (or nitrate of baryta 10 parts); 
faltpetre, G parts; oxalate of soda, 5 parts; 
powdered shellac, 3 parta. 

2122. Green Light, Only after ycllow 
or red lights. Chlorate of potassa, 2 parts; 
nitrate baryta, 2 part; suger of milk, 1 


part. 

2123, Red Light. Nitrate of strontia, 
12 parts; chlorate of potassa, & parts; sngar 
of milk, 1 part; stearine, 2 parts. 

2124. Caution in the Use of Chlorate 
of Potassaa, This aubstence should never 


be kept in admixture with any mflammablo 
1 matter, 
eof gum-arabic. The cyl- they 
inders, when finished, are tied to the upper cnd most 


especially sulphur or phosphorus, as 
explode with terrific violeneo by the 
trivial cauges, and not unfrequently spon- 


tanconsly. All pounding and rubbing must 
be avoided. | 


2125, Paper for i bisa Flashes 
of Colored Light, Soak unsized paper for 


ten ininutes In on mixture of 4 parts, by mea- 
aure, oil of vitzio}, and 5 parts strong fuming 
nitric acid ; wash out thoroughly in warm dis- 
tilled water, and dry it thoroughly at a gentle 
heat. ‘The paper thus prepared is aula? in 
its properties to gun cotton, and a small 
pellet of it, lighted at one pomt at a flame, 
and then thrown into the air, will produse « 
brilliant fash, and leavo no perceptible ash. 
Tho color is given by saturating the gun-paper 
in the one of the solutions given below and 
then drying it. 
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A solution of chlorate of strontium makes 
tho flash a bright crimson. Chlorate of barium, 
green. Nitrate of potassium, violet. Chlor- 
ate of copper, blue. Any one of the foregoing 
chliorates may bo prepared l mixing a warm 
solution of the corresponding chloride with an 
equivalent quantity of a warm solution of 
chlorate of potassn; the precipitate. formed 
will be chloride of potassium, and the clear 
liquid, poured off, will be the desired chlorate, 
to be used for saturating the gun-paper. 


2126. Japanese Matches. Lampblack, 
: Pa pulphur, 11 paris; gunpowder, from 


to 30 parts, this last proportion varying 24 


with the quality of the powder. Grind very 
fine, and make the material into a pasta with 
alcohol; form it into dice, with a knife or 
spatula, about 4 inch square; let them dry 
yather gradually on 2 warm mantel-piece, not 
teo ncor a fire. When dry, fix one of the lit- 
tle squares in & small cleft made at the end of 
a stalk of broom-corn. Light the material at 
a candic, hold the stem downward, and await 
the result. After the first blazing off, a ball 
of molten lava will form, from which the 
curious corruscations will soon appear. 
2127. Japanese Firework Mixture, 
Finely pulverized nitrato of Makan 70 parts; 
washed flowers of enlphur, 30 parts; powdered 
lycopodium, 12 parts; best and very light 
lampblack, 8 parts. From 14 to 2 grins of 
this powder are sufficient for uso packed in 
strips of suitable paper. 


#128, Colored Flames. Tho flame of 
alcohol may be colored by mixing certain gaits 
with tho spirit. A green color ia given by 
muriate of copper, or boracie acid. Red, by 
nitrate of etroutian, nitrate of iron, or nitrate 
of lime. Yellow, by nitrate of soda, &e. 

2129, Greek Fire. Truc Greck firo ia 
simply o solid, highly combustible composi- 
tion, consisting of sulphur ond phosphorus 
dissolved in tho bisulphide of carbon, to which 
occasionally some mincral oil is added, with 
tho view of increasing its incendiary powers. 
When tho hquid is thrown on any surface ex- 
posed to tho air the solvent evaporates, leay- 
ing o film of tho phosphorus or sulphido of 
phosphorus, which then inflames sponta- 
neously. Tho proper modo of extinguishing 
such 2 fire ia to throw damp sand, ashes, saw- 
dust, lime, or any powdcr, wet sacking or 
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carpeting, in short, any material which will 
exclude the air from the fire. No attempt 
should be made te remove the covering for 
some time after the flame has been extin- 
muished. The place should afterward bo thor- 
oughly washed by a powerful jet of water 
forced upon it. 


4 xplosives. 


This is a peneral 
; srm for all substances which explode 
with viclence. Some of these, as gunpowder, 
run-cotton, &c., exploda by being brought 
into contact with fire. Others, to which the 
term of Iulminates is apphed, explode with 
violence by slight heat, friction, or concussion. 

213%. Fulminating Antimony. Grind 
well together 100 parts of dried tartar emetic, 
and 3 parts of lampblack, or charcoal powder; 
then take a crucible capable of holding 3 
ounces of water, and having ground its edge 
emooth, and rubbed the inside with powdered 
charcoal, $ fill it with the above mixture, 
cover it with a layer of charcoal powder,-and 
late on the cover. Exposo it for 3 hours to 
a strong heat in a reverberatory furnace, and, 
when taken out, let it stand to coo) for G or 7 
hours before removing its contents, to prevent 
auexplosion. The crucible being now opened, 
the contents must be hastily transferred, with- 
out breaking, to 5 wide-monthed stoppered 
phial, when, after some time, it will crumble 
down into a powder of itself. Or: Tritnurate 
together, very carefully, 100 ‘ck antimony, 
79 parts carburetted (reasted to blackness) 
cream of tartar, and 12 parts lampbiack ; pre- 
serve if in phiale. When the above processes 
are properly conducted, the resulting powders 
fulminate violently on contact with water. 
It is to the presence of the very inflammable 
metal potassium that they owe this property. 
Another compound, made with 60 parte of 
carburetted cream of tartar, 120 bismuth, and 
1 of nitre, treated as above, contains an alloy 
very rich in potassium. A piece tho sizo of 
pea introduced into n mass of gunpowder ox- 
plodes it on being thrown into water. 

2132, Fulminating Gold. Dissolve 
gold in aqua regia (made by dissolving 4 
ounces sal ammoniae in 12 or 16 ounces nitric 
acid), and precipitate with o solution of car- 
bonate of potassa. Fulminating gold should 
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be made in yery email quantities at a time, to 
avoid risk, as without great care it explodes 
with extreme violence. This is caused by the 
lightest friction or sudden increase of heat, 
Its fulminating property may be destroyed by 
boiling it in pearlash lye, or oil of vitriol; 
sad by heating the powder after washing it in 
water, pure gold will be obtained. 

2138. Fuiminating Silver. Digest ox- 
ide of silver {recently precipitated, and dried 
by pressure between bibulous paper) m con- 
centrated hquor of ammonia for 12 or 15 
hours, pour off the liquid, and cautiously dry 
the black powder in the air. The decanted 
ammonia, when gently heated, yields, on 
cooling, small crystals, which possess a atill 
more formidable power of detonation, and 
will scarcely bear touching, even while under 
the liquid. This compound is exploded by 
the slightest friction or percussion, ond should 
thorefore be only made in very small quanti- 
ties at a time, and handled with great caution, 
tts explosive powers are tremendous; in fact, 
#£ can hardly be handled with safety, even in 
the moist state. Many frightful accidents 
have happened from the spontaneous explo- 
Bion of this substance. At most 1 or 2 prains 
can be exploded with safety at one time. 

2134. Fulminating Mercury. Dis- 
solve by a gentle heat 100 parts, by weight, 
of mercury in 100 paris nitric acid of specific 
gravity 1.4; and when the solution has ac- 
quired a Leal paral ee of 130° Fahr., slowly 
pour it through o glass funnel tube into 830 
parts alcohol of specific gravity .630. As 
anon as the effervescence is over and white 
fumes cease to rise, filter it through double 
paper, wash with cold water, and dry br 
steam (not hotter than 212°) or hot water. 
This ia the formula of Dr. Ure, and sald to be 
ths cheapest and safest. If parte by measure 
bo adepted, the above proportions will ba, for 
100 parts, by measure, of mercury, 740 parte 
nitric acid, and 830 parts alcohol. 

2135, Fulminating Copper. Digeat 
copper, in powder or filings, with falminate of 
meroury or of silver,,and a little water. It 
forms soluble preen crystala that explode with 
a green flame. 

136. Fulminating Powder, Powder 
separately 3 porta nitre, 2 parta dry (see No. 
2065) carbonate of potash, ond 1 flowera of 
sulphur; mix them together carefully. If 20 
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graina of this compound are slowly heated on 
a shovel over tho fire, it melts and becomes 
brown, exploding with o loud report. 

2137, New Explosive Compound. 
B. G. Amend has cbserved that glycerine 
mixed with crystallized permanganate of potas- 
sain & mortar spontaneously deflagrates. 

2138, Priming for Percussion Cape. 
To make this compound 100 graina of fulmin- 
een mercury are triturated with a wooden 
muller on marble, with 30 grains of water and 
60 grains of gunpowder. Thisiasnufficient for 
400 caps. Dr. Ure recommends o solution of 
gum mastich in turpentine as 4 medium for 
attaching tho fulminate to the cap. 

#138, Percussion Pellets. Mix equal 
parts of the chlorate of potassa and sulpburet 
of antimony with liquid gum, so as to forni a 
pares When dry it may be formed into pel- 
lets, and used og percussion powder for guns. 
This composition, placed on the ende of splinta 
dipped in sulpbur, producea friction matches. 
This mixture may also be employed for per- 
cussion caps, only without the gum; the two 
substances, mixed together dry, are forced 
inte the caps, and a drop of varnieh deposited 
on the imside surface of cach. A mixture of 
the falminate of mercury, chlorate of potaara, 
and sulpbur, however, is more commonly 
use] for lining percussion caps. 

#140, To Make Gunpowder, Pulver- 
ize separately, 76 parts nitrate of potassa, 11 
sulphur, and 13 freshly burned charcoal, and 
mix them with no little water, so 18 to form a 
cake when rolled out onaboard. This is then 
dried on o clean sheet of paper placed in a 
Warm situation, and afterwards crumbled into 

rains. It will form unglazed gunpowder. 
The pulverized ingredients, thoroughly mixed, 
withoné the addition of any water, constitute 
what is called meal powder ; this may also be 
made by pulverizing grained gunpowder very 
cautiously in o mortar, or ‘vith a inuller. 
(See Porphyrization, No. 25.) 

2141. To Prepare Gun-Cotton. The 
simplest way consists in immersing, for a few 
seconds, well-carded cotton in a mixture of 
equal parts, by volume, of oil of vitriol of 
specific gravity 1.645, and nitric acid of gpe- 
cific gravity of 1.500. ‘The cotton, when well 
Baturated, isto be removed and Aqueezed to 
repel the excess of acid, and then well wash- 
ed in clean cold water, until the water no 
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longer reddens litmus paper. It is then dried 
at a heat not exceeding 212°, A lower tem- 
perature is still safer. The cotton thus pre- 
pared explodes well, but does not dissolve 
easily in ether. Under Colledion will be 
found other preparations of Gun-Cotton. 

2142, Witro-glycerine, -Thisisan oily, 
eolorless liquid, with a specific gravity of 1.60. 
It haa no smell, but a taste which at first is 
eweet, but soou becomes pungent, like pepper; 
is soluble in ether aud methylic aischal but 
not in water, but the presence of water di- 
mibishes the risk of explosion. It begina to 
evaporate at 365° Fahr. Tt has been found 
that pure nitro-glycerine, dropped upon a thor- 
oughly red hetiron, assumes a spheroidal state 
and flashes off into yapor in the same way as 
gunpowder; but if the iron is not red het, 
only hot enongh to cause the nitro-glyceriue 
to Lail suddenly, a frightful explosion takes 
place. The explosion of a single drop in this 
manner will cause serious damage. This dan- 

serous compound requires most careful hand- 
ing, ashight shock sometimes exploding it. 

#143. To Prepare Nitro-glycerine, 
Mix 100 parts fuming nitric acid ati0° Baumé 
with 200 parts sulphuric acid; when cvol, add 
38 parts glycerine slowly, allowing it to 
trickle down the sides of the vessel. The 
glycerine will remain on the surface for hours 
without mizing. Stir the glycerine and acids 
with a glass red for 10 seconds, pour it into 
20 times its volume of water, ad the nitro- 
giycerine will be instantly precipitated to the 
extent of 76 parts, or double the amount of 
glycerine employed. It must be repeatedly 
washed with water, and then saturated with 
bicarbonate of soda ur lime, 

#144, Blasting Powders. Neither 
fresh nor salt water has any injurious effect 
on blasting powders; they need only to be 
dried to regain their explosive character. 
Their saedea but little smoke renders them 
useful in underground operations, and their 


explosive foree is vight times that of genun- | 


powder. They explode with extreme facility, 
either by contact with a strong acid, o slight 
elevation of temperature, or the slightest fric- 
tion. In preparing them, therefore, excessive 
precaution is necessary, especially in mixin 
the ingredients. A straw, slightly atte 
with oil of vitriol, applied toa nal heap of the 
(powder, will cause instantaneous explosion. 
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7145. To Make Blasting Powder. 
Reduce separately to powder, 2 parts chlorate 
of potasta and 1 part red sulphuret of arsenic; 
mix very lightly together. Or:— Powder 
erential 5 parts chlorate of potassa, 2 parte 
red sulphuret of arsenic, and 1 part ferrocyan- 
ide of potassium (prusaiate of potest) mix 
carefully. Or:—Mix carefully, as before, 
after having separately reduced to powder, 
equal parts chlorate of potassa nud ferrocyanide 
of potassium. 

146. Parlor or Congreve Matches, 
Dissolve 16 parts gum-arabie in the least pos- 
sible quantity of water, and mix with it 9 
parts phosphorus in powder (sée No. 4234); 
then add 14 parts nitre (ealtpetre), ond 16 
parts of either vermilion (red gulphuret of 
mercury}, or binozido {black oxide) of man- 

anese, and form the whole inte a paste. Dip 
the matches into this pasto, and then let them 
dry. When oe dry they are to be dipped 
into a yey lilute cepal or lac varnish, and 
again dried; by this means thcy are less likely 
to suffer from damp weather. 

2147. Cheap Parlor Matches. A 
eheapor pens for dipping may be made b 
Ppaking 6 parts glue for 24 houre in a little 
water, and liquefied ES rubbing in a bented 
mortar; 4 parts phosphorus are next added 
at a heat not exceeding 150° Fahr.; then add 
1G parte finely powdered saltpetre; and lastly 
5 parta red (ead and 2 parts emalta are mized 
in, the whole being formed into a uniform 
paste. The matches are dipped, dried, var- 
nished, and dried again, as before. — | 

7148, To Make Matches Without 
Sulphur. To obviate the use af sulpbur tor 
igniting the wood of the match, the ends of 
the matches aro first slightly charred by rub- 
bing them against o red hot iron plate, and 
then dipped into ns much white wax, melted 
in a suitable vessel, og will cover the bottom 
abaut 4 meh in depth. Or they may be 
Gipped into camphorated spirit. Or into a 
=ohiticd of 1 ounce Venice turpentine and & 
ounce camphor, m } pint oil of turpentine, 
with a littie gum-benzoin and cascarilla by 
way of perfume. After any of the above 
preparations the matches are ready for dip- 
Ping in the phosphorus ee 
2149. Substitute for Lucifer Matches. 
The dangers ansing from the universal adop- 
tion of the common lucifer match have in- 
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duced chemists to seek nsubstitute forit. M. 
Peltzer has recently proposed a compound 
which is obtained im the shapo of a violet 
powder, by mixing together equal volumes of 
solutions of sulphate of copper, one of which 
is supersaturated with ammonia, and the 
other with hyposulphite of soda. A mixture 
of chlorate of potash and the above powder 
will catch fire by percussion or rubbing; it 
burna like gunpowder, ond leaves ao black 
residue. M. Viederbold proposes a mixture 
of hyposulphite of Jead, cr baryta, or chlorate 
af potash, for matches without phosphorue. 


The only inconvenience of this compound ia 
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that it attracts moisture too casily. 

2150, Mixtures for Matches, For 
sulphur dips: Phosphorus, 3 parts; glue, 6 
parts; éand, L part; incorporated below 100° 
Fobr., with 10 parts of water. Or, phorpho- 
ris, 5 parts; fine sand, 4 parts; red cchre, 1 
part (cr, ultramarinc), part; gum-arabic, 5 
yorts, in G pinte of water (or, 4 parts of glue 
in 9 parts of water). For stearine dips: Pbos- 
phorus, 3 parts; brown oxide of lead, 2 parts; 
turpentine, 4 part, softened in 3 parta water. 
Instead of the brawn oxide, 2 parts of red 
Jead stirred up with 4 part of nitne acid may 
be used. 
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Bengali Lights. Besides the combus- 
tible and. coloring components, the fire- 
works known under this name contain 
substances which, by yielding oxygen, 
aid combustion. The principal ingre- 
dients used for this purpose are char- 
coal, lampblack, sulphur, stearine, lin- 
seed oil, colophony, sugar, etc. For 
coloring the lights the following snb- 
stances are made use of: Sulphide of 
antimony, arsenical sulphides, nitrate 
of barium, nitrate of strontium, sul- 
phate of potassium, carbonate of sodium. 
cupric oxide, boracic acid, chlorate o 
potassium, saltpetre, etc. In preparing 
colored lighis the greatest attention 
should be paid to the absolute purity 
of the ingredients used, and that they 
are powdered as finely as possible and 
very intimately mixed with a spatula 
after pulverization. Every mixture 
containing chlorate of potassium must 
be treated and handled with the utmost 
care and caution, as such mixtures are 
liable to spontaneous ignition and even 
to explosion. For preparing a very 
fine powder of it, it 1s best to allow a 
supersaturated hot solution of chlorate 
of potassium to bécome cold, with con- 


stant stirring, when the salt will be 
separated in the form of a very fine 
crystallized flour, which should be 
dried without exposing it to direct. heat. 
To secure uniformity the ready mixt- 
ures should be sifted. It is advisable 
to use dry materiale only in manufact- 
uring them, not to prepare large quan- 
lities at one time, and to store the 
mixtures in.a dry placein hermetically 
closed: vessels. =” 

Col ored Ji ghts are best used. by press- 
ing the mixture into cases (cartridges) 
of paper twice as long as wide and ig- 
niting it by means of a quiek match. 

Quick Matches are made of 4 parts of 
saltpetre, 2 of gunpowder, 2 of charcoal, 
and 1 ofsulphur. Quick matches made 
of this composition never miss fire and 
are not extinguished by rain or wind. 

White Fire. This excellent light, 
on account of its brilliant whiteness, is 
especially adapted for night signalling 
and also for festive occasions. It is 


produced by mixing 24 parts of salt- 
petre, 7 of flowers of sulphur, and 2 of 
realgar. 

In mixin 


the saltpetre with the flow- 
ers of sulphur Sairnnkone vapors are 
developed which form moist Inmps in 
the mass. To secure a good ignition 
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and quick combustion of the mass it is 
necessary to dry it thoroughly in an iron 
pan with gentle heat, as, if this precau- 
tion is neglected, it frequently misses 
fire or ignites and then goes out. The 
mixture is cheaper than gunpowder, as 
Jess labor is required in preparing it 
and yery little danger incurred. 

Mohr’s White Fire, which is very 
effective and scarcely ever misses fire, 
is eomposed of 24 parts of saltpetre, 7 
of sulphur, and 1 of fine charcoal. The 
charcoal] incréases the infammability 
of the mixture and shortens the length 
of time during which the light burns, 
but adds to its intensity. It is not per- 
missible to use a larger amount of char- 
coal than that given, as the composition 
would then approach that of gunpowder. 

White Fire for Theatres, etc. I. 
Forty-eight parts of saltpetre, 13.25 of 
sulphur, 7.25 of sulphide of antimeny. 

Il. Twelve parts. of saltpetre, 4 of 
sulphur, 1 of sulphide of sodium. 

III. Sixteen parts of saltpetre, 12 of 
mealed powder, 12 of cast-iron filings, 
8 of powdered charcoal. | 

Iv. One part of charcoal, 3 of sul- 
phur, 7 of salipetre, 1 of chlorate of 
potassium, 4 of sulphide of antimony. 

V. Thirty-two parts of saltpetre, 12 
of sulphur, & of sulphide of sodium, 1 
of gunpowder. 

/I. One hundred to 133 parts of 
pulverized antimony, 48 to 206 of pul- 
verized sulphur, 375 to 500 of saltpetre. 

VII. Sixty-four parts of pulverized 
saltpetre, 21 of pulverized sulphur, 15 
of gunpowder. 

VIII. One hundred parts of potas- 
sium carbonate, 10 of sulphide of anti- 
mony, 15 of boiled linseed oil. | 

IX. Eleven parts of chlorate of potas- 
sium, 4 of nitrate of potassium, 1 of 
stearine, 1 of carbonate of barium, 5 of 
milk sugar. 
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X. Forty-five parts of sulphide of 
antimony, 15 of washed flowers of sul- 
phur, 96 of saltpetre, 15 of stearine. 

The:stearine is either grated or cut in 
shavings and then rubbed with some 
pulverized saltpetre into as fine a pow- 
der as possible. The other powdered 
ingredients are then mixed with it and 
the mixture passed through a fine 
aieve. 

XI. Eighteen parts of saltpetre, 3 of 
sulphide of antimony, 10 of sulphur, 4 
of burned lime (unslaked). 

Greenish-white Fire. I. Two parts 
of sulphur, 1 of oxide of zinc, 2 of sul- 
phide of antimony, 1 of powdered char- 
coal, 

II. Fifty parts of saltpetre, 25 of sul- 
phur, 5 of sulphide of antimony, and 
0.5 of alum, 

Bluish-white Fire. Uhden haa made 
experiments in regard to the availabil- 
ity of sulphide of cadmium for pyro- 
technic purposes. In the following 
mixture the sulphide of cadmium burns 
with a brilliant white flame surrounded 
with a magnificent blue border: Mix 
20 parts of saltpetre, 4 of sulphide of 
cadmium, 5 of sulphur, and 1 of pulver- 
ized charcoal. This mixture may be 
used for fire-balls. oe 

fied Fire. I, Forty parts of nitrate 
of strontium, 15 of sulphur, 5 of chlo- 
rate of potassium, and 2 of charcoal. 

Il. Fifty parts of chlorate of potas- 
slum, 50 of nitrate of strontium, 5 of 
charcoal, and a sufficient quantity of 
linseed oil to Knead the mass together. 

fied Fure according to Brawnachawetg- 
er. Nine parta of nitrate of strontium, 
3 of shellac, 1.5 of chiorate of potas- 
sium. The shellac need only be coarsely 
powdered. The above 3 mixtures for 
red fire possess the advantage of not 
emitting injurious vapors, and can 
therefore be used in rooms, etc. 
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Hotiz’s Red Fire, which was so much 
used in Berlin during the festivities in 
celebration of thd victories in the 
French war, contains no chlorate of 
potassium, but is simply composed of 
1 part of shellac and 4 of nitrate of 
strontium. The absence of chlorate of 
potassium makes it possible to store 
such mixtures without any danger, 
though the light produced is less in- 
tense and brilliant incolor. The mixt- 
ure is not very inflammable, burns 
better if slightly moistened, develops 
but little smoke, and, as it burns very 
slowly, is without doubt the cheapest 
material for red lights. A very small 
addition of chlorate of potassium im- 
proves the color of the flame very much. 
_ Kecetpis for other Red-fire Mixtures, 
I, Fifty-six parts of nitrate of strontium, 
24 of sulphur, 20 of chlorate of potas- 
sium. 

IJ. Twenty-three parts of carbonate 
of strontium, 16 of sulphur, 61 of chlo- 
rate of potassium. 

IIJ. Mix 40 parts of pulverized ni- 
trate of strontium, 6 of pulverized chlo- 
rate of potassium, 13 of washed flowers 
of sulphur, and 2 of pulverized char- 
coal. 

Instead of the rather expensive pre- 
cipitated chalk, salts of strontia, car- 
bonate of calcium, and the native 
sulphate of strontium (coelestine), may 
be used for preparing red fire according 
to the following receipts: 


I. Mix carefully 3 parts of powdered 
coelestine, 2 of sulphur, and 5 of chlo- 
rate of potassium. 

II. Three parts of precipitated chalk, 
2 of sulphur, 6 to 8 of chlorate of po- 
tassi1m., 

III. Twelve hundred and fifty parts 
of sulphate of strontium, 375 of purified 
sulphur, 166 of chlorate of potassium, 


and 133 of antimony. 


170: 
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IV. Seven hundred and fifty parts of 
earbonate of strontium, 500 of purified 
ar et 1750 of chlorate of potassium. 
. Rub fine and mix 195 paris of 
nitrate of strontium, 45 of chlorate of 
potassium, 45 of washed flowers of sul- 
phur, 7.5 of powdered charcoal, and 
22.5 of stearine. 
VI. Eleven parts of chlorate of potas- 


sium, 4 of nitrate of potassium, 5 of 
milk sugar, 1 of earth-moss seéd, 1 of 


oxalate of strontium. 

Purple Fire. Powder and mix 61 
parts of chlorate of potassium, 16 of 
sulphur, 23 of chalk, 

Hose-red Light, I. Rub.fineand mix 
61 parts of chlorate of potassium, 16 of 
sulphur, 23 of chloride of potassinm. 

II, Pulvertze and mix 20 parts of 
sulphur, 32 of saltpetre, 27 of chlorate 
of potassium, 20 of chalk, 1 of charcoal. 

ved-orange Fire, Pulverize and mix 
o2 parts of chlorate of potassium, 14 of 
Ss 34 of chalk. 

Jark-violet Fire. Rub fine and mix 
60 parts of chlorate of potassium, 16 of 
sulphur, 12 of carbonate of potassium, 
and 12 of alum. 

Pate-wiolet Fire. Rub fine and mix 
54 parts of chlorate of potassium, 14 of 
sulphur, 16 of carbonate of potassium, 
and 16 of alum. 

Biue Fire. JY. Eighteen parts of 
chlorate of potassium, 24 of saltpetre, 
14 of sulphur, 6 of cupric oxide. 

IT. Four parts of mealed gunpowder, 
3 of sulphur, 3 of powdered zinc, 2 of 
saltpetre. 

III. The following mixture gives a 
loudly detonating compound: Two 
pare of saltpetre, 1 of sulphur, 2 of car- 

onate of potassium, 6 of common salt. 

IV. Mix 27 parts of pulverized salt- 
petre, 28 of triturated chlorate of potas- 
sium, 15 of pulverized sulphur, 15 of 
pulverized sulpliate of potassium, and 
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15 of powdered cupro-ammonium sul- 


ales 

The dark-blue color will gain inten- 
sity by adding potassium sulphate to 
the mixture. 

Y. Seventeen hundred and fifty parts 
of chlorate of potassium, 500 of sulphur, 
575 of carbonate of copper, and 375 of 
burned alum. | 

VI. Twenty-one parts of chlorate of 
potassium, 23 of copper precipitated 
with chlorate of potassium, 12 of sul- 
phate of copper, 12 of calomel, 4 of 
milk sugar, andl 3 of stearine. 

Dark-bine Fire. Mix 60 parts of 
chlorate of potassium, 16 of sulphur, 12 
of carbonate of copper, and 12 of alum. 

Pate-biue Fire. 1. Mix 61 parts of 
powdered chlorate of potassium, 16 of 

vulverized sulphur, and 25 of strongly 
neated and pulverized alum, | 

IY. Mix 61 parts of powdered salt- 
petre, 174 of pulverized sulphur, 20 of 
powdered anhydrous soda, and 14 of 
pulverized charcoal. 

Blue Firewith a Bluish-green Flame. 
Rub fine and mix 12 parts of nitrate of 
barium, 5 of chlorate of potassium, and 
4 of sulphur. 

Green Fire. I. Rub fine and mix 
433 parts of purified sulphur, 2250 of 
nitrate of barium, 166 of chlorate of 
potassium, 66 of arsenic, and 100 of 
charcoal. 

_IL. Fifty parts of chlorate of potas- 
slum, 50 of nitrate of barium, 5 of char- 
coal, and a sufficient quantity of linseed 
oil to knead the mass. | 

Green Fire according tio Rraun- 
schweiger. Three parts of shellac, 9 of 
nitrate of barium, 13 of chlorate of 
potassium, 

Other Receipts for Green Fire. 1, 
Mixteen parts of nitrate of barium, 4 of 
sulphur, and 16 of chlorate of potas- 
sium. 
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IJ. Forty-five parts of nitrate of 
barium, 10 of sulphur, 20 of chlorate of 
potassium, 2 of calomel, t of lampblack. 

III. Mix very carefully 12 parts of 
nitrate of barium dry as dust, 4 of sul- 
phur, and 6 of chlorate of potassium. 

IV. Powder and mix 6 parts of nitrate 
of barium, 1 of sulphur, 2 of chlorate 
of potassium, and 4 of charcoal. 

Pule-green Fire. J. Rub fine and 
mix 60 parts of chlorate of potassium, 
16 of aati and 24 of carbonate of 
barium. 

Il. Sixty parts of nitrate of barium, 


14 of washed flowers of sulphur, and 40 
of chlorate of potassium. 

IVI. Thirty-eight parts of nitrate of 
barium, 10 of chlorate of potassium, and 
8 of charcoal. 

IV. Six parts of nitrate of barium, 1 
of sulphur, 2 of chlorate of potassium, 
and 4 of charcoal. 


Dark-green Fire, One hundred and 
twenty parts of nitrate of potassium, 60 
of washed flowers of sulphur, 45 of 
chlorate of potassium, 374 of anhydrous 
carbonate of sodium, 2 of pulverized 
charcoal, and 22.5 of stearine. 

Yellow Fire. I. Mix carefully 48 
parts of sodium nitrate, 16 of sulphur, 
4 of sulphide of antimony, and 1 of 
charcoal. , 

II. Rub as fine as possible and mix 
20 parts of sodium nitrate, 3 of sulphur, 
and 1 of sodium sulphide. 

III. Two thousand parts of chlorate 
of Poeedum, of purified sulphur, 
and 750 of sodium carbonate, 

IV, Fifteen hundred and sixty-six 
parts of saltpetre, 625 of sodium car- 
bonate, and 400 of gunpowder. 

V. Six parts of chlorate of potassium, 
6 of potassium nitrate, 5 of sodium ox- 
alate, and 3 of shellac. 

VI, Sixty-one parts of chlorate of 
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potassium, 16 of sulphur, and 23 of 
anhydrous soda. 

VIT. One hundred and twenty parts 
of potassium nitrate, 30 of flowers of 
sulphur, 45 of chlorate of potassium, 
374 of anhydrous sodium carbonate, 2 
of charcoal powder, 224 of stearine. 

VIII. Sixty-one parts of saltpetre, 
174 of sulphur, 20 of soda, and 14. of 
charcoal. 

OTHER COLORED FIREWORKS. 


White Stars. Mix 32 parts of pul- 
verized saltpetre, 12 of pulverized sul- 
phur, 8 of powdered sodium sulphide, 
and 1 of gunpowder, 

Fed Stara. KRub fine and mix 46 
parts of nitrate of strontium, 10 cf 
chlorate of potassium, 13 of sulphur, 2 
of charcoal, 5 of sodium sulphide. 

Green Stars. Thirty parts of chlo- 
rate of barium, 10 of flowers of sulphur, 
and 1 of mastic. 

Biue Stars. Rub fine and mix 20 
parts of chlorate of potassium, 11 of 
sulphur, 14 of cupric oxide, and 1 of 
mastic. 

Bluish-green Stars. 1. Rub fine and 
mix 24 parts of nitrate of barium, 56 of 
chlorate of potassium, 30 of sulphur, 
and 1 of mastic. 

Ii. Twenty parts of nitrate of bariunt, 
18 of chlorate of potassium, 10 of sul- 
phur, 1 of mastic, and 3 of sedium sul- 
phide. 

Yellowish-green Stars. I. Rub fine 
and mix 60 parts of chloride of barium, 
30 of nitrate of barium, 20 of sulphur, 
and 1 of mastic. 

If. Twenty parts of chlorate of potas- 
slum, 5 of sulphur, 1 of mastic, and 1 
of carbonate of barium. 

Fellow Stars. Rub fine and mix 16 
parts of sodium nitrate, 5 of sulphur, 2 
of sodium sulphide, and 1 of chareoal. 

White Cundies. Powder and ix 4 
parts of saltpetre, 1 of sulphur, and 1 
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of sodium sulphide. 
Red Candies. Rub fine and mix 26 


parts of nitrate of strontium, 15 of chlo- 


rate of potassium, 12 of flowers of sul- 
phur, 2 of charcoal, 2 of sodium sul- 
phide, and 1 of mastic. . 

Green Candles. Mix 20 parts of 


chlorate of barium, 30 of nitrate of 


barium, and 10 of sulphur. 

Blue Candles. Rub fine and mix 18 
parts of chlorate of potassium, 6 of salt- 
petre, 10 of sulphur, and 6 of cupric 
oxide, 

Bluish-green Candles. Rub fine and 
mix 20 parts of chloride of barium, 30 
to 42 of nitrate of barium, 40 of chlorate 
of potassium, 10 to 22 of sulphur and 
of sodium sulphide. -_ 

Yellow Cundles. Kub fine and mix 
80 parts of sodium nitrate, 7 of sulphur, 
8 of sodium sulphide, and 2 of mastic. 

dupanese Maiches. One part of pow- 
dered charcoal, 14 of sulphur, and 31 
of saltpetre. | 

According to another receipt they 
consist of 5 parts of jenkehlanke 1i of 
sulphur, and 26. to 30 parts of gunpow- 
der. The mixture is made into a paste 
with aleshol, formed into small dice, 
and dried. When dry one of the little 
squares is fixed into the cleft of a laven- 
der stalk, lighted on a candle, and held 
stem downward. After the first blazing 
off, a ball of molten Java will form from 
which the curious and very beautiful 
corruscations will scon appear. 

Prof. Botiger saya about Jupanese 
matches: ‘The mixture consists either 
of 3 parts by weight of lampblack, & of 
flowers of sulphur, and 15 of saltpetre 
(ry as dust); or 2 parts by weight of 
finely sifted lime-wood charcoal, 4 of 
Howers of sulphur, and 7 of saltpetre 
“dry as dust). The mode of preparing 
the matehes is as follows: Cut the finest 
commercial tissue paper inte strips 
about. G} inches long, l inch wide on 
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one end, and running into a point. at 
theother. By rolling these small strips 
of paper tightly together, commencing 
ut the pomnted end, aud filling the lower 
part with froin 30 to 45 grains of one of 
the above mixtures, a close imitation of 
tle genuine Japanese matches will be 
the result, 

fireworks for Use in Rooms, accord- 
tng to Perron, Mix 12 parts of salt- 
petre, 15 of flowers of sulphur, and 30 
of gunpowder.. Then dissolve 2 parts 
of camphor in & of spirit of wine, and 
4of gum Arabic in water. Knead the 
whole into a dough, and form smal! 
cornered pieces from it which are dried. 
SAGE ignited they give a béautiful 

ight. 

Pharuoh’s Serpents, This curious 
chemical toy is prepared as follows: 
Dissolve mercury, with the aid of heat, 
in dilute nitrie acid, being careful that 
there shall always be an excess of mer- 
cury present. When the action of the 
acid has ceased, decant the solution, 
and pour into it.a solution of sulpho- 
eyanide of potassium or ammonium, 
which may be procured at any drug- 
gist’s. Use about equal quautities of 
the two solutions, <A Precipite of 
sulpho-cyanide of mereury falls out, 
which should be filtered off, washed, 
and dried. Then take for every pound 
of this substance 1 cunce of gum traga- 
eanth, which should be soaked in water. 
When the gui is completely softened 


BLAsTInae COMPOUNDS, BLASTING 
POWDER, DYNAMITE, Gun-CorTTon, 
GUNPOWDER, NITRO-GLYCERINE, 
FULMINATES, ETC. 


Among the blasting compounds nifro- 
lycerine and the explosive substances, 
donna etc., derived from it, occupy 
e foremost place. 


173 


PIREWOREKS & EXPLOSIVES 


it is transferred to a mortar, and the 
dried precipitate is gradually rubbed 
up with it mto a homogeneous paste, 
with the addition of a little water. 
This mass is filled into moulds of conl- 
eal or other shape, made of silvered 
paper, aud dried. When these are 
ignited by the application of a match 
ut the conical end they form an enor- 
mous volume of ash, which proceeds in 
great coils from the body of the mass, 
and which by its serpentine novements, 
as it is formed, has suggested the uame. 
CW.) 

Harmless Substitute for Pharaoh’s 
Serpents. The above-named experi- 
ment, though curious and interesting, 
is not altogether free trom danger, be- 
cause poisonous mercurial fumes are 
evolved during the combustion of the 
mass. On this account several substi- 
tutes have been suggested, One of these, 
which is almost as good as the original, 
and is not poisonous, is prepared in the 
following manner : 


ake 
Bichromate of putassinm . . 2 parts. 
Saltpetre Bate » « | part. 
White sugar . o parts, 


Pulverize each of the ingredients. sepa- 
rately, and then mix them thoroughly. 
Make small paper cones of the desired 
size, and press the mixture into them. 
When quite dry they are ready for use. 
They should be kept away from mois- 
ture and light. (W.) 


Nitro-giycerine is obtained in the fol- 
lowing manner: Fuming nitric acid of 
49° to 50° Beaumé is mixed with twice 
ita weight of highly concentrated sul- 
prune acid in a vessel kept cool by 

ing surrounded with cold water. 
Ordinary commercial glycerine, free 
from lime and lead, is evaporated to 30° 
or 31° Beaumé, When entirely cold, 
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it should be of a syrupy consistency, 7% 

ounds of the cold acid mixture are 
brought into a glass flask or earthen 
vessel; this is placed in cold water, and 
1 pound of glycerine is slowly poured 
into it; constant stirring being kept up 
during the addition of the glycerine. 
Great care must be observed to avoid 
any heating of the mixture, as the con- 
sequence of this would be an oxidation 
of the glycerine with development of 
carbonic acid. When the mixture is 
complete, it is allowed to stand quietly 
for 5 or 10 minutes, when it is poured 
into 5 or 6 times its volume of cold 
water, to which a rotary motion has 
previously been imparted. The nitro- 
glycerine subsides quickly as a heavy 
oil, which, by decantation, is brought 
into a vessel of greater height than 
width. It is now washed with water, 
until not a trace of acid reaction is in- 
dicated by blue litmus paper, when it 
Is put in flasks ready for use. It is a 
yellow or brown oil, heavier than 
water, and practically insoluble in it, 
but soluble in alcohol andether. When 
impure or acid, it decomposes spon- 
taneously in a short time, with develop- 
ment of gas, and formation of oxalic 
and glyceric acids. __ 

Mowbray’s Process of Manufactiring 
Nitro-glycerine. This product is pre- 
eminent because of its stable character. 
It freezes at 45° F., ia clear as water, 
and never of an orange color, When 
detonated it does not produce what 
is known as glycerine headache and 
is non-explosive when frozen. These 
excellent qualities are imparted to 
it by the care taken in its preparation. 
The nitrifying acid ia made in a well- 
ventilated building, in which are 
placed five retorts each of 14 pounds’ 
capacity and charged with 104 ounces 
of sodium nitrate and 13} ouncen 
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of sulphuric acid. Terra-cotta pipes 
conduct the vapors from each retort 
into a row of four earthenware receivers 
standing upon a trestle raised slicht] 

above the floor. 165 pounds of sul- 
phuric acid are poured into the first two 
receivers and 110 pounds into the third, 
while the fourth remains empty. The 
nitric acid vapors are Sondlatined in the 
receivers, whereby the mixture of acids 
required for nitrating ia at once ob- 
tained. When the distillation, which 
requires 24 hours, is finished, the acid 
mixture (about 660 pounds) is drawn 
off and emptied into a large trough of 
soapstone. To remove the hyponitric 
acid, as well as to obtain a homogeneous 
mixture, Mowbray passes a current of 
air into the trough through an iron 
pipe, which answers the purpose per- 
ectly. This operation is of great im- 
portance, as the presence of hyponitric 
acid and nitrous acid probably causes 
the spontaneous decomposition and con- 
sequent explosion of this substance. 
The room im which the nitrating pro- 
cess is carried on is about 103 feet long 
and contains 116 jars of earthenware in 
§ wooden troughs. 18} pounds of acid 
are poured into each of the jars and the 
troughs are filled with ice water, or 
with a mixture of ice and galt, to within 
4 inch of the edge of the jars containing 
the acid. Upon a shelf above the 
troughs are placed glasa vessels, one 
for each jar. Each contains 2} pounds 
of pure glycerine (not crude glycerine), 
which is conveyed drop by drop. into 
the acid mixture by means of a siphon 
and rubber hose. Beneath the shelf 
upon which the glycerine vessels stand 
runs an iron pipe 24 inches in diameter, 
through which passes a current of cold 
and dry air, which is introduced into 
the jars, while the acid and glycerine 
intermingle, through glass tubes 164 


POOR MAN'S JAMES BOND Vol. 1 


inches long and } inch in diameter. 
14 hours are required for the glycerine 
to run off, and the greatest attention 
and eare are necessary during this 
time. The three workmen overseeing 
the mixing process walk constantly ut 
and down with a thermometer in hand, 
and should they find the temperature 
rising im one of the jars, or that red 
vapors are emitted, they stir the mix- 
ture witha glass rod. It happens some- 
times that the glycerine runs too rap- 
idly, when the flow must be diminished, 
and in case the engine should cease 
working must be entirely stopped and 
the mixture stirred. } 

When the conversion of glycerine into 
nitro-glycerine is completed, and no 
more red vapors escape, the jars are 
emptied into a vat contuining cold 
water (42.8° F.). The quantity pro- 
duced amounts at each operation to 
495 pounds, In this vat the oil sub 
sides to the bottom, being covered with 
water about 6 feet deep. It remains 
here for 15 minutes, when, after the 
water has been run off, it is drawn off 


Into another vat resembling an old- 


fashioned churn, but much larger, 
Here it is washed 5 times—three times 


with pure water and twice with a solu- 


tion of soda, a current of air being 
pense through it at the same time. 
Phe water from the washing apparatus 
is allowed to run into a vat, and from 
this through two barrels buried in the 
ground, whence it finds its way to the 
outside, If any of the oil should have 
been carried off with the wash-water, it 
is regained in one of the barrels. The 
nitro-glycerine is then transported in 
copper vessels to 8 magazine about 300 
feet distant from the work-room and 
emptied into erocks each having a capa- 
city of 66 pounds. These are placed on 
wooden shelves, each holding about 20 
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crocks, which are immersed in water of 
about 70° F., reaching to within 6 
inches of the edge of the crocks. Here 
they remain for 72 hours, during which 
time the impurities that may eon- 
tained in the oil rise to the surface in 
the form of a scum, which is removed 
with a spoon. The nitro-glycerine is 
then chemically pure, transparent as 
water, and strongly refracta light. In 
this condition if is ready for packing. 
The tin cans used for this purpose are 
coated inside with paraffine, and have 
a capacity of 614 pounds each. When 
they are to be filled they are placed in 
a shallow wooden vat; the oil is first 
poured into copper cans and then 
through a rubber funnel into the tin 
cans, To render any oil which may be 
spilled harmless the precaution is used 
to cover the bottom of the vat with a 
thick layer of plaster of Paris, which 
quickly absorbs the fluid. When the 
eins have been filled they are. placed 
in a wooden vat filled with ice water, 
orice and salt, until their contents are 
frozen, and 30 to 40 of them are stored 
away together In smaller magazines at 
a distance of about 325 feet from the 
factory. For transporting the nitro- 
glycerine the tin cans are packed in 
open wooden boxes, the bottom of 
which is covered with several inches of 
sponge. Around the cana themselves 
are fastened two gutta-percha tubes 
crosalng each other on the bottom of 
the can. To thaw the nitro-glycerine 
each can is provided with a tube about 
10 inches long and 14 inches in diame- 
ter, passing through the centre from top 
to bottom, mnto which water of from 70 to 
90° F. 1s poured. The cans are closed 
by a cork covered with a piece of blad- 
der. Sleighs are used in winter for 
transporting the cans, and in summer 
wagons covered with 4 layer of ice and 
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this with a blanket. 

&, Bolttger recommends the following 
process as free from risk for preparing 
small quantities of nitro-glycerine: A 
few grammes of anhydrous und entirely 
pure glycerine are poured into a test- 
glass kept cool by being surrounded 
with a freezing mixture, and containing 
1 part by volume of concentrated sale 
tee acid of 1.52 gravity, and 2 parts 

yy. volume of stronger sulphuric acid 
of 1.83 Bravity. The mixture is poured 
as quickly as possible into a larger vol- 
ume of water. In this the nitro-glycer- 
ine, resembling drops of oil, subsides to 
the bottom; it is then washed and re- 
washed, first with water, and final] 
with a weak solution of soda. It is 
freed from water by means of a few 
small pieces of chloride of calcium, 
when a product will be obtained of 
such purity that it may be kept with- 
out risk for an indefinite time and with- 
out suffering decomposition. 

Dynamite possesses all the properties 
of nitro-glycerine for blasting purposes, 
and is less dangerous. Explosion is 
accomplished by means of a percussion 
cap in the same manner as with nitro- 
glycerine. The most common mode of 
making dynamite is by mixing 75 per 
cent, of nitro-glycerine with 25 per 
cent. of powdered sand. 

Dynamite, according to H. Champion 
and Hf. Pellet, may be divided into, «, 
dynamite with an inert absorbent (in- 
fusorial earth, ashes, tripoli, etc.}, and 
b, dynamite with an active absorbent. 
In the latter variety rosin, finely-pow- 
dered coal, or saltpetre are used as 
absorbents. To this class belong dualin, 
lithofracteur, etc. 

To make the manufacture of dyna- 
mite leas dangerous, 4. Sobrero suggests 
to stir infusorial earth with water into 
u dough, form it into shapes of suitable 
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size, dry them at 212° F., and finally 
dip them into nitro-glycerine. Dyna- 
mite with 75 per cent. of effective ex- 
plosive can be prepared in this manner. 

Cellulose Dynamite. Lranzl has suc- 
ceeded in producing a nitro-glycerine 
powder which, while it possesses all 
the properties of dynamite prepared 
with infusorial eaaihy has the Aiea 
tage of being unaffected by water. He 
found that certain organic absorbents 
possessed the property of retaining ab- 
sorbed nitro-glycerine,even when slpoed 
under water, and did not lose their ex- 
plosive power. The nitrogenized ab- 
sorbenta—wood fibre and gun-cotion— 
were found to be too dangerous for 
manufacturing large quantities. But 
franzi has now succeeded 1n preparing 
a wood fibre which absorbs from 70 to 
75 per cent. of nitro-glycerine, which 
retains these proportions unchanged 
when in contact with water, and which 
retains also its explosive power after 
being pressed out and dried. 

Norbin & Ohisson’s Patent Dynamite 
consists of a mixture of ammonium 
nitrate, with 8 to 10 per cent. of pulver- 
ized charcoal or coal, and 10 to 30 per 
cent. of nitro-glycerine. The compound, 
which, on account of the hygroscopic 
prcreeny of the ammonium nitrate, must 

> kept in metallic cases or glass 
vessels, is exploded by means of  per- 
cussion cap. 

A. Nobei’s Dynamite is a mixture of 
69 parts of saltpetre,7 of paraffine or 
naphthaline, 7 of coal dust, and 20 of 
nitro-glycerine. It is claimed that the 
addition of paraffine or naphthaline 
renders the mixture less hygroscopic. 

Lithofractenr, as manufactured by 
Krebs & Co. of Deutz, is. composed of 
52 parts of nitro-glycerine, 30 of infusor- 
ial earth, 12 of coal, 4 of salipetre, and 
2 of sulphur. 
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Ditimar’s Dualin consista of 50 parts 
of nitro-glycerine, 50 of nitrated saw- 
dust, and 20 of saltpetre. 

New Dynamite by Anthoine & Gen- 
aud, Inthis preparation unsized paper 
takes the place of silica. The paper is 
not only saturated with nitro-glycerine, 
but dipped in succession into solutions 
of saltpetre, potassium chlorate, and 
potassium picrate. 

Carbodzotine. This explosive mix- 
ture, patented in France by de Soulages 
and Cuhue, is composed of 50 to 4 
parts of sultpetre, 13 to 16 of sulphur, 
14 to 16 of spent tan, or very fine saw- 
dust, 9 to 18 of lampblack, and 4 to 5 
of ferrous sulphate. The mixture is 
heated with a suitable quantity of water 
to 23U° to 248° F., then allowed to cool, 
and the solid mass dried and shaped 
into bricks. 

BHrise-rocs, an explosive agent patent- 
ed by Aobaudi, consists of 40 parts of 
salipetre, 20 of soda saltpetre, 15 of 
sulphur, 1 of rock salt, and 15 0f woody 
substance, spent tan, sawdust, ete. 

Pudrolith. Poch’s blasting powder, 
known under this name, cousists of 3 
parts by weight of spent tan, 5 of saw- 
dust, 3 of soda saltpetre, 3 of barium 
nitrate, 6 of wood charcoal, 12 of 
bulphur, and -68 of saltpetre. The 
barium and sodium salts are dissolved 
in hot water, the tan and sawdust 
stirred into the solution, and the mix- 
ture is evaporated to dryness. The 
other ingredients, previously pulver- 
ized, are intimately mixed with the 
bea residue in a revolving cylin- 

ler, 

Pyrolith, This blasting powder, 
patented by Wattien, and used for 

Jaating hard rocks, such as granite, ete., 
consista of 12.5 parts by weight of saw- 
dust, 67.5 of saltpetre, and 20 of flowers 
of sulphur. 


lr) FIREWORKS & EXPLOSIVES 


For blasting softer rocks, such as 
limestone, coal, ete., Wattlen recom- 
mends the following composition: 11 
paris by weight of sawdust, 50.5 of salt- 
petre, 16 of soda saltpetre, 1.5 of pow- 
dered charcoal, and 20 of flowers of 
sulphur. 

frets’ Blasting Powder, patented in 
England, consists of 52.5 per cent. of 
Chili soda saltpetre, 20 per cent. of 
Su EUUR, and 27.5 per cent. of spent 


Frozen Dynamite. Trynamite, when 
frozen solid, is comparatively valueless, 
as in thawing for use it becomes injured 
and sometimes ignites; but by granulat- 
ing it, as freezing takes place, and keep- 
ing it in this condition, 1t may be trans- 

orted, handled, or poured and rammed 
into bore holes with entire safety and 
convenience. Freezing the dynamite 
in grains may be readily accomplished 
by passing it through a coarse sieve 
alter it is manufactured, but just before 
it congeals, and allowing it to fall 
loosely’and lie undisturbed during its 
exposure to a freezing temperature. 
The particles will slightly adhere, but 
may be readily separate y atirring. 
Dy nainite so frozen will readily ariloiie 
by the ordinary means, but the ca 
should have about three times the usual 
quantity of fulminate. 


Augendre’s White Powder. This 
ae may be advantageously used 
fur blasting very hard rock, although 
itissomewhatexpensive. Considerable 
care and caution are required in ram- 
ming it into the drill holes, and for this 
reason the work should be only in- 
trusied to experienced workmen. By 
the following process Augendre’'s gun- 
powder can,be produced as a very ho- 
mogeneous mixture and of great explo- 
sive energy. The three ingredients of 
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white gunpowder, potassium ferrocy- 
anidé, sugar, and potassium chlorate, 
are pulverized, each by itself, in a mor- 
tar, and then thoroughly dried. Each 
of the ingredients, when dry, is again 
pulverized as finely as possible, and 
passed through a fine hair sieve. The 
respective quantities of the ingredienta 
are then weighed off, mired upon a 
sheet of paper, and intimately mixed 
with the fingers or with a feather. The 
powder is then placed in a capacious 
porcelain mortar, moistened with abso- 


lute alcohol, and an intimate mixture 
is produced by continued rubbing with 
a pestle, the process being entirely free 
from danger if done in this manner. 
The powder, which is now in the form 
of a stiff duugh, is spread upon a smooth 
board and dried in 2 warm room. The 
aleoho] evaporates quickly, when the 
thin, dry cakes of powder are crushed 
between two smooth boards, and the 
powder passed through a fine sieve. In 
this manner it is obtained in the form 
of very fine, intimately mixed dust, 
possessing excellent explosive proper- 
ties. 

Hafenegger's Gun and Blasting Pow- 
der, several varieties of which have 
been patented in England, resembles 
Augendre’s white powder. Their com- 
position is as follows: | 

I, Nine parts of potassium chlor- 
seg of sulphur, and 2 of wood cher- 
coal. 

Il. Two parts of potassium chlorate, 
1 of refined sugar, and 1 of potassium 
ferrocyanide. 

ILI. Four parts of potassium chlorate, 
1 of sulphur or sugar, } of wood char- 
coal, and 1 of potassium ferrocyanide. 

IV. Four parts as Daleecacr chlorate, 
4 of sugar, } of wood charcoal, and 3 of 
sulphur. — 

. One part of potassium chlorate 
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and 1 of sugar. 
VI. Eleven parts of potassium chlor- 
ate, 4 of sulphur, and j of wood char- 


Dr. Borlinetto’s Gunpowder. Mix 
very intimately 10 parts of Chili salt- 
petre, 10 of picric acid, and 8} of potas- 
sium bichromate. | 

Sharp & Smith's Patent Gunpowder 
consists of 2 parts of saltpetre, 2 of po- 
tassium chlorate, 1 of potassium ferro- 
cyanide, 1 of potassium tartrate, and 2 
of sulphur. 

Spence’s Powder for Cannon of Large 
Calibre. Two parts by weight of finely- 
pulverized charcoal are boiled with 38 
parts by weight of water. The boiling 
ig interrupted after a short time, and, 
with constant stirring, 20 parts by 
weight of potassium chlorate, 2 of pul- 
verized coal, and 4 of sodium bicarbon- 
ate are added to the mixture of charcoal 
and water. The mass is again brought 
to the boiling point, 7 parts by weight 
of fine sawdust are added, and the botl- 
ing continued until the woody mass has 
formed a magma with the water. When 
this is done the mass is evaporated in 
open pans until it is of a consistency: to 
be granulated in the usual manner in 
the powder-mill. 

on-explosive Powder. When this 
ages is ignites it does not explode, 
ut burus slowly with a hissing noise. 
It loosens and raises stones without 
blasting them. It is cheaper than the 
ordinary powder, of quite a coarse 
grain, and contains 3 parts of potassium 
nitrate to 1 of sodium nitrate. The 
powder is mixed in the following pro- 
portions: 56.22 to 56.23 per cent. of 
potassium nitrate, 18.33 to 18.39 per 
cent. of sodium nitrate, 9.68 per cent. 
of sulphur, and 14.14 to 15.01 per cent. 
of charcoal. 
Green's Blasting Powder consists 
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rincipally of barium nitrate, contains 
ut little saltpetre and no sulphur. 
There is less danger in manufacturing 
it than Bra pennes, but it is not fit for 
firearms. It possesses the great advan- 
tage of not emitting thick smoke or 
choking gases, and therefore does not 
interrupt the work in mimes; and fur- 
ther, that it takes up less room than 
gunpowder and is much cheaper. Its 
effect as compared with gunpowder is 
as 18 to 11. 

Giant Dynamite is a mixture of 18 
to 28 parts by weight of pyroxyline, 55 
to 44 of nitro-glycerine, 5 to 10 of pyro- 
paper, 20 to 16 of nitro-starch, 1 to 1 of 
nitromannite, and | to 2 of water-glass 
The materials, which should be free 
from acid, are carefully mixed and 
brought under a cartridge press, in the 
stamp of which is fastened a needle 
SeHiG makes a hole in the cartridge for 
the reception of the fuse. The cartridge 
thus prepared is hermetically closed 
with collodion, and packed in the same 
manner as lithofracteur. Shortly be- 
fore the cartridge is to be used the 
coating of collodion is broken on those 
places where the holes are for the re- 
ception of the fuse, This consists of 
soft gun-cotton impregnated with potas- 
sium chlorate and plumbic ferrocyan- 
ide, and is prevented from dropping 
through by a knot on one end. It is 
drawn through the holes and a Bick- 
Jord’s fuse fastened to the other end. 

Biasting Compound from Potate- 
Sterch, The process is similar to that 
of manufacturing nitro-glycerine. The 
potato-starch is shaken with concen- 
trated nitric acid until it is dissolved, 
and then, with vigorous stirring, poured 
into sulphuric acid, whereby the prep: 
aration 1s separated in a finely-divided 
condition. All traces of acid are then 
removed by washing apd rewashing, 
and treating the preparation with so- 
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dium carbonate. The explosive starch 
fiour, when dry, forms a tender white 
powder, When touched with a glowin 
piece of wood it is quickly consum 
with a yellow flame without leaving a 
residue. A area advantage of the ex- 
plosive starch flour is that it explodes 
only after having been repeatedl; 
struck with a hammer upon an anvil. 
Its ignition temperature is between 
306° and 374° F. In external appear- 
ance this explosive agent does not differ 


from ordinary starch flour, It remains 
entirely ze Site zoel when boiled ip 


water, but loses the property of bein; 
colored blue by fodine.” If | Sranined 
with the microscope the well-known 
starch globules cannot be detected. 

A New Blasting Powder, patented in 


Germany by Th. Murtinsen, consists of : 
PaRts. 
Ko I: Wr 
Baltpetrea . . ‘ 70 O64 56 
Sulphur. . . 12 12 22 
Lampblack. . - bb <3 3 
Sawdust or tan 13 Zl 29 


Ferroussulphate. . . . =. 2 #3 5 


The ferrous sulphate is completely 
dissolved in a little water, and the other 
components are mixed with it at 248° 
to 266° F. The mixture is cooled off 
by constantly stirring it and then dried. 

his powder can be stored, transported, 
and used without danger, and develops 
nosmoke in the mine, The first mix- 
ture is intended for dense rocks, the 
second for anthracite, and the third for 
bituminous coal. 

To protect blasting agents containing 
nitro-glycerine and ammonium nitrate 
from moisture, and to prevent the ex- 
udation of the nitro-giycerine, Nobel 
adds paraffine to them. He recom- 
mends the following proportions: 69 
per cent. of sodium nitrate, 7 per cent. 
of paraffine, and 4 per cent. of charcoal, 
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These ingredients are carefully mixed, 
and 20 per cent. of nitro-glycerine is 
added to the mixture. Or, 75 per cent. 
of ammonium nitrate, 3 per cent. of 
charcoal, 4 per cent. of paraftine, and 
18 per cent. of nitro-glycerine. 

Giant Powder. Forty parts of nitro- 
glycerine are mixed with 60 parts of a 
dry mixture, consisting of 40 parts of 
sodium nitrate, 6 of rosin, 6 of sulphur, 
and 8 of infusorial earth or other anal- 
ogous absorbent substance. This forms 
a powerful blasting compound, which 
will not ignite from contact with flame 
nor from a blow, but may be readily 
exploded by the shock given by dis- 
charging a cap containing fulminate. 

Faure & French's Biasting Com- 
pound 1s a mixture of 1 part of char- 
coal, 16 of barium nitrate, and 1 of 
nitro-cellulose stirred into a dough with 
some water and then formed into disks 
and dried. 

Gun-Cotton. Coitton-wool is im- 
mersed in a boiling dilute solution of 
potassium carbonate, then washed with 
water and well dried. It is now steeped 
for a few minutes in a cold mixture of 
1 part of concentrated nitric acid and 3 
oft oi] of vitriol, then squeezed, and 
again placed in a fresh acid mixture 
and Jeft there for 48 hours, It is then 
again well rt aghace and washed for a 
long time with running water, and fin- 
ally steeped in a solution of potassium 
carbonate. 

Gun-cotton thus manufactured will 
keep without change indefinitely, and 
may be kept under water for safety’s 
sake, and possesses, after drying, all its 
original properties. 

lt is msoluble in water, alcohol, and 
ether, It takes fire at 300° F., burning 
away rapidly but without explosion; 
but when ignited in a confined space, 
or by percussion, it decomposes with a 
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violent detonation, the energy of which 
equals that of five times its weight of 
gunpowder. 


New Blasting Compounds. 

l. Peralite is a coarse-grained pow- 
der ‘consisting of 64 per cent. of salt- 
petre, 30 per cent. of charcoal, and 6 
per cené, of sulphide of antimony. 

2. Jadine contains 65 to 75 per cent. 
of saltpetre, 10 per cent. of sulphur, 10 
to 15 per cent. of lignite, 3 to 8 per cent. 
of sodium pie, and 2 per cent. of 
potassium chlorate, 

New Blasting Compound frem a 
Combination of Honey and Glycerine, 
The following proportions by weight 
are used : 

No. J. Fifty parts of combination of 
honey and g ” eeiaite: 12 of potassium 
chlorate, 16 of potassium nitrate, 17 of 
prepared sawdust, and 5 of prepared 
chalk. 

No. II. Thirty-eight parts of eom- 
bination of honey and glycerine, 19 of 
potassium chlorate, 24 of potassium 
nitrate, 10 of prepared sawdust, and 9 
of prepared chalk. 

The combination of honey and gly- 
cerine is prepared as follows: Mix 1 

part of nitric acid of 1.50 specific pray- 
ity and 2 parts of sulphuric acid of 1.84 
specific gravity, and let the mixture 
cool off to 62° F. Eight parts of this 
mixture are placed in a wooden vessel 
lined with lead, and to this is added, 
with slow and constant stirring, 1 part 
of a mixture of equal parts of honey and 
glycerine, keeping the temperature of 
the compound between 59° and 68° F. 
After atirring for about 5 minutes the 
combination of honey and glycerine 
settles on the bottom of the vessel. It 
is then separated from the supernatant 
acid and washed first with water and 
next with a solution of soda to remove 
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the last traces of acid. It is now ready 
for mixing with the other ingredients, 
which must have been previously pul- 
verized and intimately mixed.. he 
sawdust flour is prepared by passing 
ordinary suwdust through 4 fine sieve 
and boiling it in a solution of soda uutil 
ali resinous and coloring substances 
have been extracted, when it is washed 
in cold water and dried. 

Preparation of Blasting Compounds 
by directiy Nitrating Crude Tar Oils. 
The crude tar oils are gradually, com- 
pounded by constant stirring with nitric 
acid of a high grade. The clear oi] 
standing over the precipitate is poured 
oH into another vessel, nitric acid added 
to the residue, and the process repeated, 

The nitrogenized substances obtained 
in this manner are washed, dried, and 
mixed with substances yielding oxygen. 
The nitrates of alkalies, potassium 
chlorate, and the strongest nitric acid 
(1.5 specific gravity) are principally 
used for the purpose. 

Crelatinous . Nitre-glycerine. Cotton 
earefully cleansed and comminuted is 
boiled in a closed boiler with 5 parts by 
weight of dextrine and some acetate of 
armamonium ; the resulting jelly, of which 
as Tauch as 7 per cent, may be dissolved 
in nitro-glycerine, forms with it a mass 
from which no nitro-glycerine can es- 
cape. 

‘Oo prepare the blasting compound 
“Forcite" 76 parts of the above gelat- 
inous nitro-glycerine are mixed with 
15 parts of saltpetre and 9 of sawdust. 

Cartridge Shells of Husily Combusti- 
ble Substances. The material consists 
of very loosely woven cotton or silk 
tissue, which is impregnated with nitro- 
glycerine, or with a mixture of sulphur 
‘and saltpetre. When the tissue is dry 
collodion, to which a small quantity o: 
castor oil has been added, is poured 
over itand it is then smoothed between 
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rollers, 

_Fulminate of Mercury is used for 
filling percussion caps. It is prepared 
on a large scale by dissolving 1 part of 
mercury in 12 of pure nitric acid of 1.36 
specific gravity, and adding 12 of spirit 
of wine, when a violent reaction takes 
place, which is kept in check by adding 

radually more alcohol. First, the 

iquid becomes black by the separation 
of metallic mercury, which, however, 
soon disappears. When the liquid be. 
comes cool the fulminate of mercur 
Separates as a crystalline powder. Tt 
is nearly insoluble in cold water: from 
a boiling solution it is obtained in white 
prismatic erystals. When kindled in 
the open air it burns away like gun- 
powder, but by percussion it is decom- 
pesed with a violent detonation, The 
explosion of the fulminate is so violent 
and rapid that it is necessary to moder- 
ate it for percussion caps. For this 
purpose it 1s mixed with potassium 
nitrate or chlorate. For gun capa 
potassium chlorate is enerayie mixed 
with the fulminate, and powdered glass 
is sometimes added to increase the sen- 
sibility of the mixture to explosion by 
percussion. After a litile of the com- 
position has been introduced into the 
cap, it is made to adhere by a drop of 
solution of shellac in spirit of wine, 
which renders it also water-proof. __ 
Huiminate of Silver. Ten grains of 
pure silver are dissolved, at a gentle 
eat, in 76 drops.of concentrated nitric 
acid of 1.42 specific gravity and 50 
are of water, As soon as the silver 
is dissolved the heat is removed and 
2,000 drops of aleohol are added. If 
the ‘action does not commence after a 
short time, a very gentle heat may be 
applied until effervescence begins, when 
the fulminate of silver will be deposited 
in minute needles, and may be further 
treated as in the case of fulminate of 
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mereury. When dry the fulminate of 
silver must be handled with the greatest 
caution, since it ia exploded far more 
easily than the fulminate of mercury. 
It should be kept in small quantities, 
wrapped up separately in paper, and 
pieced in a pasteboard box. The vio- 
ence of its explosion renders it useless 
for percussion caps, but it is employed 
in detonating crackers. | 

Fulminating Platinum ia obtained 
by dissolving binoxide of platinum in 
diluted sulphuric acid and mixing the 
solution with an excess of ammonia, 
when a black precipitate will result 
which detonates violently at about 
400° F. 

Fuiminating Gold is obtained as a 
buff-colored precipitate when ammonia 
is added. to a solution of terchloride of 
gold. It explodes violently when 
gently heated. 


EXPLOSIVE AGENTS. 

Blasting Cartridges. Dissolve 73 
parts. of saltpetre and 1 of magnesium 
sulphate in 4 of their weight of boiling 
water, and compound with 8 parts of 
ground wood charcoal, 8 of bran, and 
10 of sulphur, previously mixed dry. 
Stir the masa thoroughly, and heat for 
2 hours at a temperature of 284° F., 
and then dry in a drying apparatus for 
5 hours at a temperature of 122° F. 
The dried mass is pressed into cylin- 
ders, four of which are generally 
Laie: into a cartridge in a paper 
8 

Blasting Paper. Coat unsized paper 
with a hot mixture of 11 drachms of 
ferrocyanide of potassium dissolved in 
34 pints of water, 11 ounces of bass- 
wood charcoal, 14 ounces of refined 
saltpetre, 24 ounces of potassium chlo- 
rate, and 64 drachms of wheat starch, 
atirred to a paste with 14 ouncea of 
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water; dry and smocth. For use roll 
strips of the prepared paper into car- 
tridges. 


Explosive Combination. An explo- 
sive combination consists, according to 
a French patent, of 80 parts of pow- 
dered potassium chlorate, 20 parts of 
ordinary coal tar, and 4 porous, ab- 
sorbent substance, such as pulverized 
wood-charcoal or silicious earth. Po- 
tassium permanganate can be substi- 
tuted for a portion of the chlorate. 

Lzplosive Substance. This, accord- 
ing toan English patent, consists of 9 
paris of potassium chlorate, 2 of carbo- 
hydrate (sugar), 1 of flour, and 1 of fer- 
rocyanide of potassium. 

Huplosive and Pyrotechnic Sub- 
stances. Ferrocyanide of potassium, 
saltpetre,and chlorate 
of potassium are dis- 
solved and mixed 
with pulverized char- 
coal. The water is 
then evaporated, and 
the substances are 
combined by the ad- 
mixture of paraffine 
orresins. The paraf- 
fine is used either 
melted or dissolved 
in benzine. The mass 
is made into any de- 
sired shape, and can 
also be used for coat- 
ing paper. 

Method of Blastin 
under Water with 
Compressed Gun-cot- 
ton. In the accom- 
anying iJlustration, 
ig, 60, aa represent 
layers of gun-cotton, 
> the cartridge of com- 
pressed gun-cotton, 
and d the quick match 
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with the cap. The 
cartridge is enclosed in the rubber tube 
e, which on the top is fastened water- 
tight around tbe quick-match, so that 
when the cartridge is placed under 
water the latter can penetrate the gun- 
cotton only from below. The entire 
charge is enclosed in the tin case c¢, 
which is open on top and bottom for 
the passage of water. The cartridge re- 
mains explosible until all the gun- 
cotton ia soaked through by the water 
entering from below, which with a 
cartridge about 1 inch in diameter and 
42 inches long will be the case in ex- 
actly 22 hours, which makes the unex- 
cted explosion of a charge missing 
re impossible after that time. 
New Blasting Powder. Saltpetre, 
otassium chlorate, and finely-pulver- 
ized coal-tar pitch are converted with 
benzine into a plastic paste, which is 
made into flat cakes and freed from the 
benzine by evaporation, and then 
worked in the same manner asordinary 
powder. The grains, which, like those 
of the ordinary article, are'irregular in 
form, can be made of any desired size. 
The density, which is 0.9 or somewhat 
more, corresponds with that of ordinary 
gunpowder. ‘This new powder pos- 
sesses considerable hardness, does not 
lose color, even when wet, and without 
undergoing a change stands a te ds 
degree of heat than that of melting 
tin. It is not inflammable by single 
aparke of short duration. Ignited free, 
it burns quickly with a white flame: 
in a closed space it burns, however, 
very energeticaliy with little smoke 
and leaving a feb) small residue. A 
gun is not in the least affected by its 
combustion products. The advantages 
of thia powder are: 1. Facility and 
quickness of manufacture. 2. Safety 
.in its preparation. 3. Absence of all 
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hygroscopic preperties (4 ounces placed 
upon a very sensitive scale in an open 
window for 4daysof misty weather did 
not increase in weight). 4, Superior 
force, 24 times that of ordinary powder. 
6, Very small residue. 6. Scarcely 
perceptible smoke, 

New Method of Preparing Giant 
Powder. Two mixtures are prepared : 

a. 36.06 parts of potassium or sodium 
bisulphate, 28.60 of potassium nitrate, 
and 9.20 of glycerine. 

__ 6. 50 to 55 parts of some chlorate, and 
50 to 45 parts of a substance rich in 
carbon. — 

On igniting a mixture of the two, it 
is claimed mixture } evolves sufficient 
heat to effect the nitrification of the 
glycerine and explosion of the nitro- 
glycerine. The material rich in carbon 
is saturated with concentrated solutions 
of the bisulphate, nitrate, and chlorate, 
and dried. The mass is then mixed 
with the glycerine and made into car- 
tridges. 

Preparation of Hyponitric Acid and 
its Use for Explosive and Illuminating 
Substances. The following process has 
been patented in France and Germany: 
Nitrate of lead is heated in the retort 
A (Fig. 61). “The developed gases are 
first conducted through sulphuric acid, 
which retaina the moisture, and then 
into the condensers C of enamelled cast- 
iron, Which rest in the cooling vessel EZ, 
whose cooling fluid is kept at zero by 
the ico machine G. While the oxygen 
escapes for further use through JD, the 
hyponitric acid collects in the reser- 
voirs #f and J, the first of which is pro- 
vided with a test-cock for the examina- 
tion of the acid. The reservoir J con- 
tains sulphuric acid. From J the 
hyponitric acid is brought by the pump 
QO into the vessel Z, and from there is 
drawn into tincans, The oxide of lead 
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‘in the retorts isreconverted into nitrate 
by nitric acid. 

A mixture of carbon di-sulphide and 
hyponitrie acid is a powerful explosive, 
which ig exploded by fulminate of mer- 
cury or gunpowder. It does not ex- 
plode by a shock alone, nor by heating 
to 398° F. A mixture of equal parts 
of hyponitrie acid and carbon di-sul- 
phide gives the most powerful explo- 
sion. 

The mixture burus in the open air 
with a brilliant white light, which is 
powerfully actinic. 


MATCHES. 


_ Swedish Maiches are made in Swe- 
den almost exclusively of white poplar 
wood, it being the cheapest. Blocks 
of the length of the match are cut by 
machinery from the round logs and 
splintered, the splints kiln-dried and 
coated with parafiine. The end to be 
covered with the inflammable com- 

ound is dipped in a solution of paraf- 


Minium . 
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be of such a consistency that only small 
drops remain adhering to the stick. 
The following mixtures are used: 


In Nos. I. and II. the paraffine is first 
rubbed up with the antimony and 
then incorporated with the compound, 
The compound ignites easily and trans- 
mita the flame quickly to the wood. 
Matches with compound No. II. ig- 
nite well and burn quietly. Matches 
with No. III. ignite easily on the 
btriking surface and quickly transmit 
the flame to the wood. Compound 
No, IV. furnishes matches exactly like 
those of the Jénkjping product; they 
‘ignite easily on the striking surface, 
transmit the flame quickly to the wood, 
burn quietly and without noise. 

Striking Surface of Swedish Matches 
consists of a compound prepared by 


Parts, 
— A. 
I. It. ALT. ,1*%. 
Chlorate of potagalum 2000 2000 2000 4000 
Fiumnbic dioxide . 1150 2150 


. 2500 2500 2000 4000 


ne in bengine, when they are again Antimony trieulphide 1250 1250 1300 3000 
dried. They are then dipped into the Chromate of potassium ts 
. 250 


inflammable compound, which should G2m-Arabic . 


1500 
670 


750 
670 670 


araffiing . 250 
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niixing 9 parts of amorphous phos- 
phorus, 7 of iron pyrites pulverized 
aud sifted, 3 of pulverized glass, and 1 
of glue or gum with the requisite quan- 
tity of water. 
_ Matches without Sulphur, which can 
be ignited by friction on any surface 
and do not absorb moisture from the 
air, are prepared by dipping the 
maiches into a hot solution of any kind 
of fat, and using the following inflam- 
mable compound : Seven parts of phos: 
phorus, 7 of penn rabie, 40 oft lead 
nitrate, 5 of pulverized glass, and 10 of 
Water. } 
inflammable Compounds. H. Schwars 
recommends the following mixtures as 
giving excellent results: 1. One part of 
pulverized sulphur is melted in warm 
water with 4 of yellow phosphorus. 
Most of the water is then poured off 
and the fluid mixture rubbed inti- 


the mixture, rb ig it, and add tt 
asa to t 
‘he matches are saturated with solu- 


It. Mix 1 part of phosphorus, 5 of 
chalk, 2.8 of anhydrous gypsum, 6 of 
pulverized glass, and 6 of some aggluti- 
hant and coloring matter. This com- 
pone requires a rough striking eur- 
ace, ignites with a slight report, and 
does not abeorb moisture. 

inflammabie Compound without 
Phosphorius. Thirty-six parts of 
plumbic dioxide, 15 of chlorate of 
potassium, 9 of manganese dioxide, 8 
of flowers of sulphur, 6 each of infu- 
sorial earth, pulverized glass or sand 
ony amorphous phosphorus, and 8 of 

glue, 


165 
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The compound ignites by friction on 
any surface. 

Parlor Matches. The sticks are first 
thoroughly dried, then scaked with 
stearic acid, and finally dipped into an 
inflammable compound prepared from 
3 parts of phosphorus, 4 of gum traga- 
canth, 3 of water, 2 of fine sand, and 2 
of red lead. To perfume the matches 
they are dipped, after the compound ia 
dry, into a solution of aromatic gum 
made of 4 parts of benzoin in 10 of 
spirit of wine of 40° B. 

Colored Partor Matches. The in- 
flammable compound on the end of the 
matches may be coated with different 
colored lacquers to give a variegated 
appearance when placed in boxes. 


The lacquers are prepared in the 
following manner: Eight parts of pul. 
verized rosin are dissolved in a hot 
mixture of 200 parta of alcohol and 
4 parta of glycerine, and 40 parts of 
solution of shellac added to the hot 
solution. The whole ia then thoroughly 
agitated and, while. yet warm, cou- 
pounded with the necessary quantity 
of coloring matter, and finally allowed 
to cool. 

The green iridescent bronze color, 
which is in great demand, requires for 
the above solution of lacquer 80 parts 
of crystallized fuchsine, or 28 parts of 
methyl-violet. Tu produce violet an 
addition of only } part of methyl-violet 
ia required; for blue 3 part of aniline 
blue soluble in water; for orange 4 
rae of aniline orange; for blue-green 

part of methyl-green. For yellow- 
green 2 parts of blue-green are mixed 
with 1 of orange; and for red 32 parts 
of coralline with an addition of 2 parts 
of caustic soda-lye, dissolyed in the 
above lacquer. 


Anti-phosphorus Matchea. The paste 
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for the friction surface consists of 
Minium, sid, and amorphous phos- 
phorus rubbed up with a solution of 
gum-Arabic and apphed with a brush; 
or of 10 parts of amorplrous phosphorus, 
8 of pyrolusite or antimony trisulphide, 
and 3 to 6 of glue dissulved in water. 
To prepare the matches the ends are 


frst dipped into melted sulphur, stearic 


acid, or wax, and then into a compound 
of 6 parts of chlorate of potassium and 
2 to 3 of trisulphide of antimony mixed 
with a solution of 1 part of glue in 
water. It must be remarked here that 
the mixture of bichromate of potassium 
and antimony is exceedingly danger- 
ous, as it is easily ignited by a shock or 
friction. 

Matches Inextinguishable by the 
Wind. Sheets of paper, thin paste- 
board, or wood are saturated with a 
solution of saltpetre in water to which 
has been added some substance emitting 
an agreeable odor while burning. When 
the sheets are dry, a thin layer of a 
phosphorus compound, as is used in 
the manufacture of friction matches, 
and to which some incombustible sub- 
stance, as pulverized glass, fine sand, 
etc., has been added, is placed between 
two of them, leaving a part of one end 
free for handling, When dry the 2 
sheets are pasted together, and this is 
cut up into strips of suitable shape. 
These strips are then coated with a 
varnish to protect them from moisture 
and to prevent their ignition by friction 
during transportation, etc. 


Matches without Phosphorus. Pre- 
pare a paste of 10 paris of dextrine, 75 
of pulverized chlorate of potassium, 35 
of pulverized umbis dioxide, and a 
like quantity of pulverized pyrites with 
the necessary quantity of water, and 
dip the end of the splints into the com- 
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pound, 

Matches without Phosphorus, of an 
excellent quality, and in the manufact- 
ure of which there is not the slightest 
danger, are obtained from the follow- 
ing mixture: 53.8 parts of chlorate 
of potassium, 10 of gum-Arabic, 3 of 
pum tragacanth, 6 of pyrolusiie, 6 of 
ferric oxide, 12 of nulvenacd glass, 5 
of bichromate of potassium, 3 of sul- 
phur, 1.2 of chalk, and sufficient water. 

Paraffine or sulphur is used for trans- 
mitting the flame to the wood. The 
mnatches can only be ignited by being 


struck on a surface composed of the 
following mixture: Five parts of anti- 
mony trisulphide, 3 of amorphous phos- 
phorus, 14 of pyrolusite, and 4 of glue. 

Amorces d Allumettes are matches 
prepared from 20 parts of phosphorus, 
5.5 of gun-cotton, 5 of palverized wood 
chareoal, 5 of iron filings, 51.5 of sul- 
phur, and 10 of gum. 


Nickie’s Process of Preparing an 
Amorphous Phosphorus from the Ordi- 
nary Article, The conversion of ordi- 
nary into amorphous phosphorus is ac- 
complished by heating ordinary phos- 

horus from 446° to 482° F. in a closed 
iron boiler, After 3 or 4 weeks the 

hosphorus is found to be converted 
into a red, brittle mass which is ground 
by millstones under water, and sepa- 
rated from the ordinary phosphorus 
either by bisulphide of carbon or caustic 
soda, in which the latter ic soluble. 
The temperature requires careful regu- 
lation, for if it is allowed to rise te 500° 
F. the amorphous phosphorus quickly 
resumes the ordinary condition, evolv- 
ing the heat which it had absorbed dur- 
ing its conversion, and thus converting 
much of the phosphorus imto vapor. 
This reconversion may be shown by 
heating a little amorphous phosphorus 
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in a test-tube, when drops of ordinary resulting in the decay of the lower jaw. 
phosphorus condeuse on the cool part This evil may be greatly mitigated by 
of the tube. Ordinary phosphorus is good ventilation or by diffusing turpen- 
very poisonous, while amorphous tine vapor through the air of the work- 
hosphorus appears to be harmless. room, or may be entirely obviated by 
The vapor of phosphorus produces a substituting amorphous phosphorus for 
very injurious effect upon the persons the ordinary variety. 
engaged in the manufacture of matches, 
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Henley’s Twentieth Century Formulas 1907 


Pyrotechnics 
FIREWORKS. 


The chief chemical process is, of 
course, oxidation. Qsxidation may be 
produced by the atmosphere, but in many 
cuses (lis is mat enough, and then the 
pyrotechnist must employ his knowledge 
of chemistry in selecting oxidizing agents. 

The clued of these oxidizing agents are 
chlerates and nitrates, the cifect of which 
ix to promote the continuance of com- 
hustion when itis once started. They 
are specially useful, owing to their solid 
non-hygroscopic nature. Then ingredi- 
enis are necded to prevent the too speedy 


action of the oxidizing agents, to regulate 


the process of combustion, such as 
calomel, sand, and sulphate of potash. 
Thirdly, there are the active ingredients 
that produce the desired efect, prominent 
among which are substances that in 
contact with flame impart some special 
color to it. Brillianey and brightness 
‘are imparted by steel, zinc, and copper 
filings. Other substances employed are 
lampblack with gunpowder, and, for 
theatre purposes, Lycopodium. 

Fireworks may be classified under 
four heads, viz.: 

1. Single fireworks. 

@. Terrestrial fireworks, which are 
placed upon the ground and the fire 
issues direct from the surface. 

3. Atmospheric fireworks, which begin 
their display in the air. 

_ 4. Aquatic fireworks, in which oxida- 
tion is so intense that they produce a 
flame under water. 


Rockets.— First and foremost among 
atmospheric fireworks are rockets, made 
in different sizes, each requiring a slightly 
different percentage composition. A good 
formula is 


Sulphur............ 1 part 
Carbon, wood....... 2 parts 
Niter........ 4 parts 


Meal powder........ 1 part 
Meal powder is a fine black or brown 
dust, which acts as a diluent. 
Roman Candles.— Roman candles are 
somewhat after the same principle. An 
average formula 1s: 


Sulphur..... .. 4& parts 
RES RAAT ois geen Pals = 3 parts 
Niter......: pea & parts 


CHILDREN’S SAFE FIREWORKS 
(SPARKLERS): 
Coat 12 inch lengths of No. 18 Iron 
Wire with a compound consisting of: 
Powdered sulphur ... 1 ounce 
Potassium nitrate ... 56 ouncés 
Powdered charcoal .. 114 ounces 
Tron filings ......... 2 ounces 
Aluminum powder... 4% ounce 


mixed in shellac to a thick creamy con- 
sistency. Dip the wires in the mixture 
and then insert the base end of wires in 
holes drilled into a board, until the mix- 
ture dries. Repeat this process until each 
wire is covered with a thick coat. 


COLORED FIRES, 

The compounds should be ignited in a 
smal! pill box resting on a plate. Ali the 
inpradienia must be dried and powdered 
separately, and then lightly mixed on a 
sheet of paper. Always bear in mind 
that sulphur and chlorate of potassium 
explode violently if rubbed together. 

Smokeless Vari-Colored Fire.—First 
take barytes or strontium, and bring to 
a glowing heat in a suitable dish, remove 
from the fire, and add the shellac. The 
latter (unpowdered) will melt at once, 
and can then be intimately mixed with 
the barytes or strontium by means of a 
spatula. After cooling, pulverize. One 
may also add about 24 per cent of pow- 
dered magnesium to increase the effect. 
Take for imstance 4 parts of barytes or 
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Green.— 


I.—Barium chlorate... 20 parts 
Aleohol.., 2U parts 
bE sete 100 parts 


strontium and 1 part of shellac. 

The following salts, if finely powdered 
and burned in en iron ladle with a little 
=a will communicate to the flame 
their peculiar colors. 


Potassium nitrate or sodium chlorate, -—Barium nitrate.... 10 parts 
yee : 3 hpenet aa chlorate a oe 

*otassium chlorate, violet. : 3 pe 

Calcium chloride, orange. Water..........:- 100 parte 


Strontium nitrate, red. 
Barium nitrate, apple green. 
Copper nitrate, emerald green. 


TiI.—Shellac........... & parts 
Barium nitrate.... 1} parts 
Pound after cooling, and add 


Borax, green. ee ome) arte , 

Lithiu ee chloride, purple. Barium chlorate, 2 to 5 per cent. 
Red.— 

The colored fires are used largely in the I.—Shellac.........: 5 parts 


production of various theatrical effects. Strontium nitrate 1 to 1.2 parts 


Blue Fire.— Preparation as in green fire. In damp 
I.—Ter - sulphuret of weather add @ to 4 per cent of potassium 
antimony... 1 part chlorate to the red flame; the latter 
Sulphur:..... 2 parts causes a little more smoke. 
Nitrate of potassium 6 parts T1.—Strontium nitrate.. 20 parts 
1I.—Sulphur.. 15 parts Potassium chlorate 10 parts 
Potassium sulphate 15 parts acon ae a ag 88 sly 
Ammonio-cupric ' SULLY ER RG P 
sulphate . . 15 parts Yellow.—~ 
Potassium nitrate.. 27 parts I—Sulphur........ 16 parts 
Potassium chlorate 28 parts Died carbonate of 
a : potask | rt soda.. 23 parts 
a eilglae 2 pra : nate Chlorate of potas- : : 
Copper sulphate. 5 parta SIUM.......- 61 parts 
Shellac. -. 5% parta il. Eee chlorate... 20 parts 
1V.—Ore pi aents 2 parts otassium oxalate. 10 parts 
Ks Dhaene: g parts Aleghals ec enesn, 20 parts 
Potassium chloride 5 parts Water...... roe - 100 parts 
Sulphur.........- 13 parts Violet.— 3 
Potassium nitrate... 77 parts I.—Strontium chlorate. 15 parts 
V.— Potassium phisinate 10 parts Copper chlorate. 15 parts 
Copper cane 20 parts hrs what chlorate 15 parts 
Aleohials .. 20 parts Aleohol.......... 50 parts 
Water.........-.. 100 parts Water... 65%. 054. 100 parts 
a : , II.—Potassium chlorate 20 parts 
bi pe eae et Sot Strontium chlorate. 20 parts 
Barium chlorate... 25 part Copper chlorate... 10 parts 
Potassium chlorate 100 parts Alcohol . -.+++- 50 parts 
Alcohol.....-..:5: 500 parts Wether .c5. 00s 100 parts 
Water ..+.4+1,000 party Lilac.—- 
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Potassium chlorate 20 parts 
Copper chlorate... 10 parts 
Strontium chloride. 10 parts 
Alcohol.,........ 60 parts 
Water..........-. 100 parts 
Mauve.— 
Chlorate of potash. 28 parts 
Calomel........ .. 12 parts 
Shellac.......... . 4 parts 
strontium nitrate.. 4 parts 
Cupric sulphate... 2 parts 
Wale ccc. Gaieea. ~~ 8 Ll part 
Purple. 
Copper sulphide... 8 purts 
Calomel..........- 7 parts 
St tee vereaata-) @opaets 
Chlorate of potash. 16 parts 
White.— 
L.—Gunpowder....... 15 parts 
Sulphur.....-.-.. 22 parts 
Nitrate of potassium 64 parts 


TI.—Potassiurn nitrate. . . 
Sulphur........... 
Antimony sulphide 


30 parts 
10 parts 


fblack)...... 5 parts 
Flour............. 3 parts 
Powdered camphor. 2 parts 
III.—Charcoal....,..... 1 part 
Sulphur........... 11 parts 
Potassium sulphide. 88 parts 
IV.—Stearine,.......... 1 part 
Barium carbonate.. 1 part 
Milk sugar......... 4 parts 
Potassium nitrate.... 4 pa 


Potassium chlorate. 12 parts 


As a general rule, a corresponding 
quantity of shellac may be taken inmoad 
of the sulphur for inside fireworks. 

The directions for using these solu- 
tions are simply to imbibe bibulous pa- 
pers in them, fen carefully dry and roll 
tightly into rolls of suitable longi, accord- 
ing to the length of time they are to burn. 


Fuses.—For fuses or igniting papers, 
the following is used: : s Pap 
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Potassium nitrate... % parts 
Lead acetate....... 40 parts 
Water 62 ieee 100 parts 

Mix and dissolve, and in the solution 
place unsized saicial raise to nearly a boil 
and keep at this temperature for 20 
minutes. If the paper is to be “slow,” 
it may now be taken out, dried, cut into 
strips, and rolled. If to be “‘faster,”’ the 
heat is to be continued longer, according 
to the quickness desired. Care must be 
taken to avoid boiling, which might dis- 
integrate the paper. 

In preparing these papers, every pre- 
caution against fire should be taken, and 
their preparation in the shop or house 
a uealell not be thought of. In making 
the solutions, etc., where heat is neces- 
sary, the water bath should invariably 
be used. 


PYROTECHNIC MAGIC. 

_ [(Caution.— When about to place any 
lighted material in the mouth be sure 
that the mouth is well coated with saliva, 
and that you are exhaling the breath con- 
finuously, with greater or less force, 
according to the amount of heat you can 
ear. 

If the lighted material shows a ten- 
dency to burn the mouth, do not aitemot 
to drag it out Pischly, but simply shut the 
lips tight, and breathe through the nose, 
and the fire must go out instantly. 

In the Human Gas Trick, where a 
flame 10 to 15 inches long is blown from 
the mouth, be careful after lighting the 
gas, fo continue w exhale the breath. 
When you desire the gas to go out, sim- 
ply shut the lips tight and hold the 

reath for a few seconds. In this trick, 
until the gas is well out, any inhalation 
is likely to be attended with the mast 
serious results. 

The several cautions above given may 
be examined with a lighted match, first 
removing, after lighting the match, any 
brimstone or phosphorus from its end_] 
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To Fire Paper, etc., by Breathing on 


it.—This secret seems little known to 
conjlirers. 

Half fill a half-ounce bottle with car- 
bon disulphide, and drop in 1 or 2 frag- 
ments of phosphorus, each the size of a 
pea, whic: will: quickly dissolve. Shake 
up the liquid, and pcur out a small tea- 
spoonful onto a piece of blotting paper. 

he carbon disulphide will quickly evap- 
orate, leaving a film of phosphorus on 
the paper, hint well aiCkly emit fumes 
and burst into flame. The once-popu- 


lar term Fenian fire was derived from. 


the supposed use of this liquid by the 
Fentans for the purpose of settin oe to 
houses by throwing a bottle down a 
cheaniey or through a window, the bottle 
to break and its contents to speedily set 
fire to the place. 

For the purpose of experimert this 
iiquid should only be prepared in small 
there fae as above, and any left over 
should be poured away onto the soil in 
the open air, so as to obviate the risk of 
fire. Thin paper may be fired in a sim- 
ilar manner with the acid bulbs and 
powder already mentioned. The pow- 
der should be formed into a paste, laid on 
the paper, and allowed to dry. Then the 
acid bulb is pasted over the powder, 


Burning Brimstone——Wrap cotton 
Around two small pieces of: belatone 
and wet it with gasoline; take between the 
fingers, squeezing the sur] lus liquid out, 
light it with a candle, throw back the 
head well, and put it on the tongue blaz- 
ing. Blow fire from mouth, and observe 
that a freshly blown-out candle may be 
lighted from the flame, which makes it 
more effective. After lighting candle 
ehew up brimstone and pretend to swallow. 


Blazing Sponge Trick.—Take 2 or 8 
small sponges, place them in a ladle; 
pour just enough oil or gasoline over 
them to wet them. Be very careful not 
to have enough oil on them to cause them 
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to drip. Set fire to the sponges and take 
one of them up with the tongs, and throw 
the head back and drop the blazing 
sponge in the mouth, expelling the 
breath all the time. Now close your 
mouth quickly; this cuts off the air from 
the flame and it immediately goes out. 
Be careful not to drop the sponge on the 
face or chin. Remove sponge undcr 
cover of a handkerchief before placing 
the second one in the mouth. 


Burning Sealing Wax.—Take a stick 
of common sealing wax in one hand and 
a candle in the other, melt the wax over 
the candle, and put on your tongue while 
blazing. Fhe moisture of the mouth 
cools it almost instantly. Care should 
be taken not to get any on the lips, chin, 
or hands. 


Demon Bowls of Fire.— The performer 
has three 64-inch brass bowls on a table, 
and openly pours ordinary clean water 
(may be drunk) into bowls, until each is 
about halffull. ‘Then by simply passing 
the hand over bowls they each take fire 
and produce a flame 12 to 20 inches high. 

Each bowl contains about @2 tea- 
spoonfuls of ether, upon which is placed 
a small piece of the metal potassium, 
about the size of a pea. If the ether be 
pure the pasasuny will not be acted 
upon. When the water is poured into 
the bowl the ether and potassium float 
up, the latter acting vigorously on the 
water, evolving hydrogen and setting fre 
thereto, and to the ether as well. 

The water may be poured into the 
bowl and lighted at command. In this 
case the potassium and ether are kept 
separated in the bowl, the former in a 
little cup on one side, and the latter in 
the body of the bowl. The water is 
poured in, and on rocking the bow! it is 
caused to wash into the little cup, the 
potassium floats up, and the fire is pro- 
duced. 

_ N, B.—The above tricks are not safe 
in any but specially made bowis, 1. e¢., 
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bowls with the wide flange round edge to 
prevent the accidental spilling of any 
portion of the burning ether. 


The Burning Banana.—Place some 
alcohol in a ladle and set fire to it. Dip 
a banana in the blazing alcohol and eat 
it while it is blazing. As soon as it is 
placed in the mouth the fire goes out. 


Sra from the Finger Tips.— Take a 
small piece of tin about 4 inch wide and 
14 inches long. Bend this in the shape 
of a ring. ‘Lo the center of this piece 
solder another small piece of tin bent in 
the shape of a letter U; between the 
ends of this U place a smail piece of wax 
tape about 3$inchlong. Take a piece of 
amall rubber tubing about 2 feet in length 
and to one end of this attach a hollow 
rubber ball, which you must partly fill 
with iron filings. Place the rubber ball 
containing the iron filings under the arm 
and pass the rubber tube down through 
the sleeve of the coat to the palm of the 
hand; now place the tin ring upon the 
middie finger, with the wax taper inside 
of the hand. Light this taper. By 
pressing the arm down sharply on the 
rubber ball, the force of the air will drive 
some of the iron filings through the rub- 
ber tube and out through the fame of the 
burning taper, when they will ignite and 
cause a beautiful shower of sparks to ap- 
pear to rain from the finger tips. 


To Take Boiling Lead in the Mouth. — 
The metal used, while not unlike lead in 
appearance, is not the ordinary metal, 
but is really an alloy composed of the 
following substances: 


Hismuth........ 8 parts 
Wear he. 5p ite ete tO 5 parts 
SDT ctuugetn te ogi es RE 


To prepare nt, first melt the lead in a 
crucible, then add the bismuth and finally 
the tin, and stir well together with a piece 
of tabaceo pipe stem. This “fusible 
metal’? will melt in boiling water, and a 
teaspoon cast from the alloy will melt if 
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very hot water be poured into it, or if 
boiling water be stirred with it. If the 
water be not quite boiling, as is pretty 
sure to be the case if tea from a teapot is 
used, in all probabili.y the heat will be 
insufficient to melt the spoon. But b 
melting the alloy and adding to it a small 
quantity of quicksilver a compound will 
be produced, which, though solid at the 
ordinary temperature, mallee in water 
very muck below the bowling point. 
Another variety of easily fusible alloy: is 
made by melting together 


Bismuth.......... T to 8 parts 
(We ing aoe een 4 parts 
AEN M i eer @ parts 
Cadmium......... 1 to 2 parts 


This mixture melts at 158°, that given 
above at 208° F. 

_ Either one of the several alloys above 
given will contain considerably less heat 
than lead, and in consequence be the 
more sultalke for the purposes of a “Fire 


sales 

hen a body is melted it is raised to a 
certain temperature and then gets no 
hotter, not even if the fire be increased — 
ull the extra heat goes to melt the re. 
mainder of the substance. 


Second Method.—This is done with a 
ladle constructed similarly to the tin cup 
in a previous trick. The lead renuine in 
this case, is, apparently, drunk from the 
ladle, which is then tilted, that’ it may 
be seen to be empty. ‘The lead is con- 
cealed in the secret interior of the ladle, 
and a solid piece of lead is in conclusion 
dropped from the mouth, as congealed 
metal. 


To Eat Burning Coais.—In the first 
place make a good charcoal fire in the 
furnace. Just before commencing the 
act throw in three or four pieces of soft 
pine. When burnt to a coal one cannot 
tell the difference between this and char- 
coal, except by sticking a fork into if. 
This will not burn in the least, while the 
genuine charcoal will. You can stick 
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your fork into these coals without any 
difficulty, but the charcoal is brittle and 
hard; it breaks before the fork goes into 
it. 


Chain of Fire.— Take a piece of candle 
wick 8 or 10 inches long, saturated with 
kerosene oil, squeeze out surplus oil. 
Take bold of one end with your fire tongs, 
light by furnace, throw back your head, 
and lower it inte your mouth while ex- 
haling the breath freely. When ail in, 
close your lips and remove in handker- 
chief. 

Nore.—Have a good hold of the end 
with the tongs, for if it should fall it would 
probably inflict a serious burn; for this 
reason also no burning oil must drop 
from the cotten. 


Biting Off Red-Hot Iron.—Take s 
piece of hoop iron about 2 feet long, 
place it in a vise and bend it backwards 
and forwards, about an inch from the 
end, until it is nearly broken off. Put 
this in a furnace until it becomes red hot, 
then take it in your right hand, grasp the 
broken end in your teeth, being careful 
not to let it touch your Hips or your 
tongue, make a “face” as though it was 
terribly hard to bite off, and Jet the 
broken end drop from betweer your teeth 
into a pail of water penis you should 
always have at hand in case of fire), 
when the hissing will induce the belief 
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that the portion bitten off is still “‘red 
hot’”’—it may be, for that matter, if the 
iron be nearly broken off in the first place 
and if you have good teeth and are not 
afraid to. injure them. 

Water Stirred Yellow, Scarlet, and 
Colorless. —Obtain a glass tube with one 
end hermetically sealed and drawn into a 
fine point that will break easily. Into an 
ale glass put a solution of mercury bi- 
ehloride (corrosive sublimate, a deadly 
poison) and into the tube 4 strong solu- 
tion of potassium iodide so adjusted in 
strength that it will redissolve the scarlet 
precipitate formed by the union of the 
two liguids, While stirring the solution 
in the glass the bottom of the tube (ap- 
parently a glass rod} is broken and a 
small portion of its contents allowed to 
escape, which produces a beautiful scar- 
let. The balance of the fluid in the tube 
is retained there by simply keeping the 
thumb on the open top end. Continue 
the stirring, allowing the balance of the 
contents of the tube to escape, and the 
scarlet fluid again becomes colorless. 
Before the searlet appears the liquid is 
yellow. 

To heighten the effect, another ale 
glass, containing only clean water and a 
solid glass stirring-rod, may be handed 
to one of the company, with instructions 
to do the same as the performer; the 
result is amusing. 


